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This is one of a series of lesson sheets 
prepared by instructors in Ford Schools 
for use in their classes. 


Ford Apprentice School was organized in 
1913 to train Ford employes in the metal 
trades. 


Henry Ford Trade School was founded in 
1916 to train mechanics and make it pos- 
sible for a young boy to partially sup- 
port himself while attending school. It 
is incorporated under Michigan law as a 
non-profit institution. The school oc- 
cupies three acres of floor space and 
has class and shop equipment for 1800 
students. 


HENRY FORD TRADE SCHOOL 
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AIMS 





tudent learn something about the principles which underlie the suc-— 
of the automobile. 


TIME 


eks, with a total time allotment of seventy hours--seven-week semes- 
our periods. 


SUBJECT MATERTAL 


erence Books Cutaway Ford V-8 Engines and Parts Charts 
F =i A. . 


a) 
~— 
oe Eas 


‘Lectures Demonstrations 
; z= 
ES Shop Tours Motion Pictures 


ie 


Glass Plant 


_ Tire Plant 








ity Ab AUTOMECHANICS LESSON 1 


HISTORY 2 


a VOLUTION _ 





To trace the origin of the automobile one must go first to the steam carriage. 
The first one, built in France approximately one hundred seventy years ago, is in 
the Museum of Paris. It is a twin-cylinder, front-wheel-powered tricycle. 

Steam carriages of all types were very popular until the first gasoline automo- 
bile made its bow to the public in Germany approximately fifty-five years ago. It 
was a single-cylinder, rear-wheel-powered tricycle. 

American automobile history dates back approximately fifty years when the first 
modern American steam, electric, and gasoline cars were built. The first Ford car 
(see picture above) is a twin-cylinder, rear-wheel-powered gasoline car. 

The American automobile industry really bagan approximately forty years ago. 
During the first few years more than two hundred makes of American cars appes>ed on 
the streets. During the 37 years that Ford Motor Company has been building ars 
more than 1300 other makes of American cars have been built. Besides Ford a>ad Lin- 
coln cars there are approximately twenty other makes of American cars built today. 

The Ford Motor Company has built more than 28 million cars and trucks. More 
than 84 million of them are now in use on the highways of the United States. Ford 
cars and trucks in use today are approximately three-tenths of the total number of 
registered cars and trucks (all makes) in the United States. Total United States 
registration (all makes) is approximately seven-tenths of the total world's regis— 
tration (all makes). 

Total Ford production of cars and trucks is approximately four-tenths of the 
total American production (all makes). Total American production (all makes) is a 
proximately seven-tenths of the total world's production (all makes). 
















a es 


ASS IGNMENT 


- List the chief improvements made each time the model was changed in th 
picture. 
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(France, Germany, or United States) was the electric car in- 
steam car? (c) The gasoline car? 


(») (c) 


rd car differ from the first steam car besides the number of 
ders and the power wheels? 
r pe ON 


d car differ from the first gasoline car besides the number 


makes) are registered in the world today? (Show 


built? (Show work.) 


* 


1t besides Ford cars? 
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Ford V-8 Chassis 


The two major parts of an automobile are called body and chassis (pronounced . 
"sha-see"). The chassis is divided into the following four units: ; 
“8 

1. Running Gear (tires, wheels, axles, springs, shock absorbers, torque tube, 

’ radius rods, frame, etc.). 3 . 


i) 


Power Plant (engine, clutch, transmission, and fuel, cooling, lubricating, 
and ignition systems). 


3. Controls (steering and braking systems, gear shift lever, switches, foot 
pedals, etc.). 


4. Equipment (muffler, bumpers, starting and battery charging systems, et 


Chassis differ in many respects, especially in price, length, weight, an 
strength. They are also alike in many respects; for instance, they all hav 
lar units and parts. All chassis are constructed on the same general L 
and, once these principles are understood, a student should have no di 
understanding the variations found in modern cars. For instance, the 
modern cars is the power axle. Engines are water cooled and use gasol: 
Transmissions permit the car to be driven backward and to climb hills. 
permit the shifting of the’ transmission gears. Steering is done witk 
wheels. Brakes operate at each wheel. Electrical systems are fo 
ing, horn, and supplying the engine with the firing spark. 


_ ASSIGNMENT 





Name 15 twin parts which are se 


in the above picture. | 
_ alike and interchangeuble.) % : ; =o 


“| 
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LESSON 2 


No. poe Name 


Group A Pie eo al 
(No. Right) 


Corrected by NO eae 


Answer the following. (Ten word limit for each.) 


ore important, the body or the chassis? Why? 


1. Which major part of a car is m 


2. Which two chassis units are the least important? Why? 


3. List two ways in which the Ford V-8 and the DeLuxe chassis are alike besides 


having similar parts. 


A. List two differences between the Deluxe and the Mercury chassis besides price, 
length, weight, and strength. 


5. List two ways tm which the Deluxe and the Mercury rear axles are alike besides 
being the power axles and having similar parts. 


6. List two ways in which the Deluxe and the Mercury engines are alike besides be- 
ing water cooled, using gasoline, and having similar parts. 


ia Be me in which the Ford V-8 and the Deluxe clutches are alike besides be- 
ng use en shifting the transmission gears and having similar parts. 


List + ‘ : 
sides oan eee poe the Mercury transmissions are alike be- 
similar parts. riven backward and to climb hills, and having 


9. List two ways in which th V he De alike b 
: ys 4 e Ford V-8 and + luxe steering systems are 
Sides controlling the front wheels and ee eee iE art rae z i 
p ng rp 3 









































BE FTs AUTOMECHANICS 


BODY 


The all-steel, safety-glass-equipped, streamlined body has a rei 
lated, and soundproof roof which is welded to the reinforced and insulate 
els. The side panels in turn are welded to a one-piece floor. 


The body types are: business coupe, convertible club coupe, coupe, fordo 
tudor. 


i 

Form-fitting, floating-edge seat cushions are cradled between the axles Som 
rear seat passengers sit nearer the center of the car. Hence, we speak of a "cen- 
terpoise” (mid-car) ride. The fore and aft, up and down, adjustable front seat, th 
sedan rear seat, and the recessed arm rests are upholstered with fabrics of excep 
tional quality. Broadcloth or mohair is the fabric used. Saddle-brown, genuine 
leather is used for the convertible club coupe seats. = 

The body equipment includes dual windshield wipers, left-side sun-visor, rear 
view mirror, cigar lighter, two instrument panel ash trays, speedometer, glove com— 
partment and lock, water temperature and battery condition indicators, fuel and oil 
pressure gages, tools, and spare tire and wheel. 


DeLuxe body equipment includes also a clock, right side sun-visor, robe cord 
toggle grips, and rear seat ash trays. 


Ford accessories include visor vanity mirror, side mirror, spot light, radio 
antenna (aerial), heater, defroster, seat covers for the body, gas tank locking cap 
license-plate frames, bumper guards, oil filter, road (fog) lights, rear fender 
shields, governor, anti-freeze, cleaners and polishes, wheel bands, and repair kit, 
for other places of the car. 


Bodies have controlled ventilation--swivel type front door window ventila’ 
cowl ventilators, clear vision side windows that open at the top or at the 
Rear quarter side windows of Deluxe fordor sedans are of the pivoted ventila 


type. 


Rust-proofing treatment of the sheet metal before the enamel is appli 
baked prevents rust from creeping under the enamel when it is scratched, thereby 
causing it to crack and peel. Ford body enamel is unaffected by the ult 
rays of the sun which cause fading, or by anti-freeze solutions. Prine 
colors are black, blue, green, gray, and maroon. 


bodies, where the tools and spare tire are kept. This permits the us 
etc., witnout disturbing the passengers and relieves them of the 
having luggage at their feet. ; 


ASSIGNMENT 


Draw a freehand sketch of each body type 
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No. poe Nome <_< SS 


Group A é 
Cece Score 


Corrected by No. __§__— (No. Right 


Answer the following. (Ten word limit for each.) 
1. Why is the Ford pody called a "safety" body? Give two answers. 


9 
2. What are the two chief disadvantages of a tudor over 4 fordor? 


= iat % 





3. What is the chief purpose af cradling the seats between the axles? 


4. What kind of materials are used for upholstering the sedans? 


pate 


a 
i ee 


5. Name four pieces of Ford V-8 body equipment that a car could do without. 


« 


6. Name f i - i 
ee pieces of Ford V-8 body equipment that operate only when the engine 1s 


aes the four least popular body accessories. 


8. Whe = S 
re are the sev en venti lating openings in a Ford 8 fordor 
.V sedan body 


9. What are the two chie 
f purposes of rust 
“proofing the sheet me 
tal? 


10. What are the.two chi 
: ch: 
Phe outeide? lef advantages of having the rear lug 
gage compartment door oF 






































AUTOMECHANICS 


Ford Safety Glass 


The chief ingredients that go into the making of a Ford Safety wind 
sand, scrap glass, soda ash, limestone, and salt cake. These materials ar 
the furnace in briquet form where they melt and fuse together at a temne 
2700° Fahrenheit. 


The glass is allowed to flow out of the furnace in a continuous stream be 
rollers which convert it into a ribbon about .250 of an inch thick, 50 inches wid eal 
and of indefinite length. This ribbon runs through a long (425 feet) annealing ove i 


The cooled annealed glass is inspected and cut into lengths (approximately 
eight feet) for handling. The cut sheets are set in plaster-of-Paris on iron tab 
and are passed under a long series of revolving cast-iron grinding dises and revo 
ing polishing discs padded with cattle-hair felt until both sides are smooth. Th 
discs produce a clear brilliant surface of polished plate glass about .125 of an 
inch ee The grinding medium is sand and the polishing medium is rouge (ferric 
oxide). ; 


After this flawless glass has been cut to the proper shape it is conveyed to 
the laminating room where it is washed chemically clean, dried, cooled, and inspect 


The vinal plastic used for the center of safety glass is .015 of an inch th 
and must be carefully washed, dried, cooled, and inspected. It is cut to the p 
size and assembled between two pieces of plate glass. The greatest care is taken to 
make sure that no dust or dirt gets into the so-called glass sandwich. ‘oe 


This sandwich continues down the conveyor and into a series of roller (tack 
presses and ovens where it is squeezed and heated so that it can be handled witho 
separating. It is then loaded in trays and subjected to heat and pressure in the 
large autoclave presses that do the final binding and make the sandwich clear and 
transparent. The edges of the sandwich are then given a final grinding. 


After edge-grinding, cleaning, and inspecting, the Ford insignia, rea 
Safety Glass," is clearly sandblasted into one corner of the glass. The mont 


year of manufacture are also indicated. 


Ford Safety windshields are now ready for installation in Ford bodie 


ASSIGNMENT 


Name 34 pieces of glass used in a Deluxe Ford V-8 fordor. (Om: 
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Group A Score 


ye 
(No. Right) 


hs 


Gorrected by No. 





answer the following. (Ten word limit for each.) 


i i letter. 
1. Name four ingredients used for glass that begin with the same 


2. How are the materials made into glass? 


3. How does plate glass differ from the annealed glass emerging from the oven? Give 
four answers. 


4. What is done to the plate glass immediately after it has been cut to the proper 
Size and shape? Give four answers. 


5. How thick is a piece of safety glass? (Show work.) 


6. What is done to the plastic immediatel 


y before being used for safety glass? Give 
four answers, 


7. What precaution is taken during the assembly of safety glass? 


8. How is the plastic made clear and trans parent? 


9. Is it possible to determine the age of Ford Safety Glass? 
é s? 


Explain. 


10. Give four advanv 


ages of plate glass Over safety glass 
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RUNNING GEAR 





Fe i em 
BRAKE ALJUSTING SCREW» 
4 -tme 











Rear 


Ford V-8 Axles 


The principal parts of the running gear are the tires, wheels, axles, springs, 
shock absorbers, torque tube, radius rods, and frame. 


The steel wheel-bolting ring is attached directly to the brake drum. The dis- 
tance between the centers of either the front or the rear wheels is called the 
tread, and the distance between the front and rear wheel centers is calked the 
wheelbase. The tread in the rear is greater than the tread in the front. 


The front axle is a dead type, not revolving with the wheels. The rear axle 
is a live, torque tube drive type; that is, the shafts revolve with the wheels. 


By maintaining the axles in the correct lateral position, the radius rods pre- 
vent spring distortion, caused by road conditions or braking, and thereby insure 
maximum braking efficiency on all four wheels. 


The torque tube prevents axle torque (twisting) when starting or braking and 
transmits the driving thrust of the rear’wheels to the frame, freeing the rear 
spring of these strains and leaving it to perform its chief function of cushioning 
road shocks. . 


The hydraulic, dowble-acting, adjustable shock absorbers for all four wheels 
control spring action in both directions. They oppose the outward throw of the body 
and the lifting of the inside wheels when turning curves, thereby increasing stabil- 
ity and riding comfort. : 


The spring leaves are grooved lengthwise to permit pressure gun lubrication 


through the slotted center tie bolt. By placing the springs crosswise (transverse), 


unsprung weight and side-sway on curves are reduced and two springs are eliminated. 
The front spring is ahead of the front axle and the rear spring is behind the rear 
axle. This assures the riding ease of a longer car while retaining the handling and 
parking ease of a short one. The springbase is the distance between the front and 
rear spring centers. 


The frame is of the X type with its four rigid eross members for added strength. 


ASSIGNMENT 


Draw a freehand sketch of the running gear, showing the eight parts (assembled) 
named in the first paragraph of this lesson. 














at two right wheel centers called? (b) The two 


(>) 
farther apart? Why? 
Give two answers. 


differ from the rear axle? 


adius rods. 


no shock absorbers? Give two answers. 
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SHAFT 





WORM 


















NEEDLE BEARINGS 





Ford V-8 Steering Gear 


The "finger tip" control steering gear is of the worm and roller type. The worm 

and roller (ratio 18.2 to 1) at the lower end of the steering shaft changes the rotary 
motion of the steering wheel to the lateral (side to side) motion of the pitman arm __ 

attached to the roller shaft. This arm then transmits the lateral motion to the right 

wheel spindle arm through the drag link, and then to the left wheel spindle arm 

through the tie rod directly behind the axle. — 

The front wheels, unlike the rear wheels, are neither vertical nor parallel, but 
are "cambered" (bowlegged) and "toed-in" (pigeon-toed). Camber means that the wheels 
are closer together at the bottom than at the top to place the front car weight on 
the large inner wheel bearings. Toe-in (not tread) means that the wheels are closer 
together at the front of the wheels than at the rear, to compensate for the toe-out 
caused by the camber. , 

In addition to camber and toe-in, the upper end of the spindle pins are tilt 
backward (castered), not unlike the front fork of a bicycle, to give the wheels a 
trailing action which automatically keeps them in a straight-ahead position, bri 
them back into line after a hole, rut, or object has been struck or a turn has 
made. 

In addition to this backward tilt, the upper ends have a sidewise tilt t 
center of the car so that the center lines of the spindle pins intersect the 
lines of the wheels at a point near where the tires contact the surface of ti 
to decrease toe-out and make steering easier. i 

Not enough toe-in causes the inside edge of the tire tread groov 
and too much toe-in causes the outside edge to wear sharp. The toe-i 

-accomplished by shortening or lengthening the tie rod. Incorrect — 
is corrected by straightening or replacing-the spindles or axle, 


ASSIGNMENT Pe 


Name, in correct order, the ten chief moving parts of f 
are given in the first paragraph of this lesson. (Start witt 


ee 














she worm and 


@ 





steering () 


e affected more by a broken tie rod? 








he combinations that are thé more esser- 


) Toe-in and caster 
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Ford V-8 Braking System 


Safety of passengers, pedestrians, driver, and car depend to a great extent up- E 
on the proper operation of the braking system. Not only must it stop the car but it - 
must do so quickly and smoothly. The ideal braking system is one that will deceler- 3 
ate (slow dow) a car approximately 15 feet per second or 10 miles per hour per ° 


second under favorable weather, load, and road conditions. According to law all 
automobiles with four wheel brakes being driven upon any Detroit street must be able ~ & 
to stop within 30 feet traveling 20 miles per hour. 

The braking system of the Ford is the hydraulic-mechanical, self-equalizing, 
super-safety type. The hydraulically operated stopping brakes consist of a foot ig 
pedal, master cylinder, fluid lines, fluid, wheel cylinders, shoes, linings, and ie 
four drums. The mechanically-operated parking brakes consist of a hand lever, steel 
cables, shoes, linings, and the rear drums. 

The principle of operation of the stopping brakes is as follows: When the foot 
pedal is pushed downward the master cylinder piston forces fluid equally through the 
fluid lines to the four wheel-cylinders. The pressure of the fluid in each wheel- 
cylinder forces the two wheel-cylinder pistons outward. Linked to each wheel-cyl 
der piston is a lined brake shoe which moves outward until it sets up a strong brak 
ing resistance (friction) against the inside of the revolving drum. The cast all y- 
iron, 12 inch drums are ribbed to minimize expansion and distortion when heated 
for added strength and better cooling. 

The principle of operation of the parking brakes is as follows: When the © 
lever is pulled backward, the steel cables force the rear brake shoes to move 
ward against the drums. ; 

Faulty brakes cause countless accidents. Brakes should be adjusted or 
when they will not skid the tires. The best method of testing the brake: 
actual road test on dry pavement, with all the tires inflated to the cor: 
sure. Note: Brake drums must be cold when adjustments are made. 


ASSIGNMENT 


Draw a freehand sketch of the Lincoln vacuum power braking syst 
briefly its operation. (See Lincoln Reference Book, pages 39 and 
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rey, he 
Answer the following. (Ten word limit for each.) 


1. How important ane good brakes? 


3 A ° 
2. # seconds are required to stop a car traveling 50 miles per hour? (Show 
. How many se 


work. ) 


3. How many feet are required to stop a car traveling 50 miles per hour? (Show 


work. ) 


“4, How do the stopping brakes differ from the parking brakes? Give four answers. 
5. Name three parts of the stopping brakes that are parts of the parking brakes. 


6. Which brakes will stop a Ford V-8 quicker, the hand-operated or the foot-operated! 


7. Is it possible to st - i i 
smc ee op a Ford V-8 quicker with both the stopping and parking 


8. When are the brakes considered defective? 


9. Where should the brakes be tested? 


10. Is it possible + 
© control 
out using either set of Be Laces 


pee , mene 
Explain, 4 9f & car down a very steep hill with 
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INSPECTION AND CHECK-UP 





















a 

The mileage accumulated is usually considered the yardstick for judging the 
necessity for the various service operations and adjustments. However, all cars h 
additional requirements, such as inspections and check-ups, governed almost entire 
by climatic conditions. A complete fall and spring inspection and check-up should © 
given to prepare a car for trouble-free driving during the approaching seasons. 
procedure in a Ford V-8 inspection and check-up, for winter driving in Detroit, is a 
follows : 


OPERATIONS 


1. Drain engine (oil) pan and refill with oil (S A E #10 or #10W).* 
2. Drain transmission and refill with gear oil (S A E #90).* 

3. Drain rear axle housing and refill with gear oil (S AE #90M E P).* = 
4. Lubricate chassis. . = 
5. Inspect, fill with fluid, and adjust shock absorbers. 

6. Check storage battery solution (level); add distilled water if low. 
7. Clean, tighten, and grease battery terminals. P 
8. Clean ground connections on body and engine and tighten. a 
9. Tighten battery hold down clamp. 
10. Inspect radiator, hoses, water pumps, and fan belt. 
11. Drain, flush, and refill radiator with an anti-freeze solution.* 
12. Clean and adjust spark plug gaps (.025"). 

13. Clean end oil carburetor air cleaner. 
14. Clean and oil filler-assembly breather cap. 
15. Clean fuel pump screen. 
16. Drain fuel pump water trap. 
17. Blow out gas line. 

18. Drain carburetor float chamber (bowl). 
19. Inspect windshield wiper and vacuum brake manifold connections. 
20. Inspect lights for burned out bulbs and proper focus. 

21. Check air pressure in the tires (30 pounds). Es, 
22. Start engine (crank at least one-half minute to prime fuel pump and carburetor) 
23. Check spark at each plug (%" from wire to cylinder head). 

24. Inspect windshield wipers, heater, blower, and defroster.* 

25. Adjust carburetor idle screws (open approximately 3/4 of a turn) when engine 
26. Adjust vacuum brake at distributor if engine pings when accelerating at low 

in high gear (screw in until the ping ceases). 

27. Road test to check brakes. 

28. Adjust brakes and road test. 


* The operations in a Ford V-8 inspection and check-up for summer dr: 
the same as for winter driving, except for the following changes. 


OPERAT IONS 


1. Drain engine (oil) pan and refill with oil (S A E #40). 

2. Drain transmission and refill with gear oil (S A E #140). 

3. Drain rear axle housing and refill with gear oil (S A E #140 
11. Drain anti-freeze, flush, and refill radiator with water. 
24. Drain, disconnect, or shut off heater. brs 
25. Adjust carburetor idle screws (open approximately 5/8 o 
hot. 
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Ford V-8 Engine 


Ford V-8 engines, not unlike other automobile engines, are of the internal com- 
bustion, four stroke type; that is, the power is produced inside the cylinders, dur- 
ing ae of the four strokes of each piston, by combustion (burning) of the fuel (gas- 
oline). 

The principal parts of the engine are the engine pan, cylinder block, cylinder 
heads, pistons, piston rings, piston pins, connecting rods, crank pin bearings, 
crankshaft, crankshaft main bearings, flywheel, crankshaft gear, camshaft gear, cam- 
shaft, valve push rods, valves, and valve springs. 

Automobiles have engines of the Vee or straight (in line) type. The Vee type 
engine is shorter and more compact, is practically vibrationless, and requires less 
chassis space, thereby allowing more length for passengers within the body. 

During the first downward stroke of the piston, called the intake stroke, the 
intake valve opens and the exhaust valve closes (see sketch sheet). As the piston 
moves downward in the cylinder, the cylinder pressure is reduced to about three 
pounds and the atmospheric pressure of approximately fifteen pounds forces air 
through the carburetor, mixing fuel with it, and then through the intake valve into 
the cylinder. 

During the first upward stroke of the piston, called the compression stroke, 
the intake valve closes and the charge of fuel and air inside the cylinder is com- 
pressed (see sketch sheet). When the piston has completed the compression stroke, 
the charge of fuel and air is ignited by an electric spark at the spark plug peints. 

The high temperature developed during combustion causes the charge to expand 
with an explosive force, forcing the piston and connecting rod downward, and revolv- F 
ing the crankshaft and flywheel (see sketch sheet). This second downward stroke of 
the piston is called the power stroke. The flywheel absorbs most of this power and 
keeps the crankshaft revolving until the next power stroke occurs. 

During the second upward stroke of the piston, called the exhaust stroke, the 
exhaust valve opens and allows the burned gases to escape through the exhaust muf- 
fler (see sketch sheet). When the piston has completed the exhaust stroke, the ex- 
haust valve closes and the intake valve opens to begin a series (cycle) of four more 
strokes. 

ASSIGNMENT * 


Explain briefly the difference of piston and valve action between the following 
strokes. (See sketch sheet.) 
(a) Intake and Compression (c) Intake and Exhaust (e) Compression and Exhaust 
(>) Intake and Power (a) Compression and Power (f) Power and Exhaust 


a wal 
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LESSON 8 


: Epes 
Answer the following: (Ten w 


1. Define a four stroke engine 


2. Give four advantages of a Vee type engine. 


4 A a 
3. How does the engine become charged with the gas-air carburetor mixture? 


4. During which piston stroke are both valves closed, the intake stroke or the ex- 
haust stroke? 


5. Which piston stroke occurs when the piston is going down, the compression stroke 
or the exhaust stroke? 


6. After which piston stroke does the Spark occur? 
7. During which piston strokes are both valves open? 


8. Name a principal non-mov: 


: in; e j 
Picture on the other meal & engine part name 


e of this sheet, din paragraph two and shown in the 


9. Nam i i i = 
6 two princi pal moving non rotating engine parts named h 
on the sketch shi 


10. Name four princi 
Picture on the o 


pal rotating en 
Sine parts 
ther side of this ee named in Paragraph two and ghown in the 
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Fuel Pump Carburetor 


The Ford V-8 has a force feed type fuel system, the fuel being carried in a tank 
at the rear. From this tank the gasoline is drawn through the fuel line by the pump, 
which is driven by the engine camshaft, and forced to the carburetor. An electric 
fuel gauge on the instrument panel indicates the amount of gasoline in the tank. 


Water and foreign particles must be separated from the gasoline and dust from 
the air before they reach the carburetor, or trouble may occur. The pump has a trap 
for removing the former and a screen for the latter. The dust in the air is removed 
by an air cleaner. 


Liquid gasoline will not burn rapidly enough to produce much power, so a device 
called a carburetor mixes it with air to provide an explosive mixture for the engine. 
The principle of its operation is similar to that of a perfume atomizer. 


The principal parts of the carburetor are the choke valve, operated by the hand 
button, which controls the quantity of air entering the carburetor when starting or 
warming up the engine; the spray jets or nozzles, which control the flow of gasoline 
mixing with the air; and the throttle valve, operated by the foot accelerator or hand 
button, which controls the quantity of gasoline-air mixture entering the engine, and 
therefore controls its speed. 


The operation of the carburetor is explained as follows: Air enters at the top 
through the choke valve and places suction on the jets, depending on the amount of 
throttle valve opening. The gasoline-air mixture passes out the bottom through the 
throttle valve. 


The Ford V-8 has a dual carburetor and intake manifold. Each barrel and jet of 
the carburetor supplies a gasoline-air mixture to four of the eight cylinders, which 
gives the same results as two separate four-cylinder carburetors. 


CAUTION: Never attempt to operate an automobile engine or make carburetor ad- 
justments in a small, unventilated garage. Exhaust gas contains carbon monoxide (co) 


gas, which is a deadly, insidious poison when inhaled. Its presence is unnoticed be- 
cause it is odorless, colorless, and tasteless. 


ASSIGNMENT 


Draw a freehand sketch of the fuel system of a Ford V-8, showing all the parts 
nemed in the first paragraph of this lesson. 


——— 
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imit for each.) 
Answer the following. (ten word limit for © 


el system. 
1. Name the three principal moving parts of the fu y 


2. How are water and dirt removed fr 


3. Mark each of the following combinations as desirable (D), or undesirable (U), for 
‘ the rumning of an engine. 


( ) Water in the gasoline ( ) Gasoline in the air ( ) Dirt in the water 


4, Mark each of the following principal parts of the carburetor as controllable (C), 
or uncontrollable (U), by the driver. 


.(_ ) Throttle salle ( ) Nozzles 


5. How would pulling out the choke button affect a running engind? 
6. How would opening the throttle valve affect a running engine? 


7. Mark each of the following devices i 
the same principle as eeousen ea itke ie ftet ao 


( ) Blow torch 


( ) Gas stove burner ( 


om the gasoline before it enters the carburetor? 
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COOLING SYSTEM 





A method of cooling an automobile engine is 
heat of combustion, friction, and compression 
pistons would become tight and seize and the cy ders might become scored. (Cau- 
tion: Never add cold water to the cooling system when it has become dry and the 
engine is overheated, otherwise, the cylinder heads or cylinder block may crack.) 


necessary because of the intense 
e the cylinders, otherwise, the 






The Ford V-8 has two pumps to help circulate the heated water from the jackets 
Surrounding the cylinders and combustion chambers to the radiator to be cooled, and 
back again into the jackets to absorb more heat. An arrangement of fins around the 
radiator tubes carries off the heat of the water as it passes downward through the 
tubes. The heated fins are then cooled by the current of air passing between the 
fins and tubes. The fan helps the circulation of air through the radiator. 


It is an erroneous idea that the cooling system is to keep the engine very cool, 
for it has been found that engines operate best when the water temperature is be- 
tween 160 and 180° F. In the Ford V-8, thermostatic valves are provided in the cyl- 
inder heads to prevent the circulation of the water through the radiator until the 
engine temperature has been raised to the point where maximum performance and econo- 
my are obtained. 


In localities where the temperature drops below freezing (32° F), a suitable 
anti-freeze solution of proper strength should be used in the cooling system. 180 
proof denatured alcohol and ethylene glycol are the most popular of several anti- 
freeze liquids. Since alcohol is more volatile (easily vaporized) than water, it is 
necessary to add more at regular intervals, for evaporation will eventually weaken 
the solution until it becomes unsafe. Ethylene glycol is non-evaporating and more S 
expensive. To control rusting of the iron in the cooling system, most brands of 
these liquids, as marketed, contain an effective rust inhibitor. 


The following table indicates the approximate amounts of ethylene glycol and 
water or denatured alcohol and water to mix for various freezing temperatures. 


l pint of ethylene glycol and 2 pints of water or 33-1/3% is safe to zero. 
" " 


7 pints " W Sizer tt Bhs itt " 45% " tt  " 20° bellowlzexor 

2 " " alcohol " 3 " " " " 40% " " " zero. 

i jays © M WD pint gies" " 50% " "20° below zero. 
ASSIGNMENT 


Name, in correct order, the 12 parts of the cooling system through which water 
circulates, starting with the radiator. 
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re the three chief causes of feat in an automob 2 
1. What are 


i @ 
What is the chief cause of scored cylinders! 


ix) 


Why is it dangerous to add cold water to the cooling system when it is dry and 
. ny 
the engine is overheated? 


wv 


. In what part of the cooling system is the water when it is heating? 


ES 


5. When is the fan more essential, in winter or in summer? Why? 


a 


« What is the chief function of the thermostats? 


+ How would the engine be affected if the thermostats failed to close? 


8. What is the chier advantage of usi 


stead of ethylene glycol? The ane alcohol in th 


© cooli ‘ ; in- 
Sa redvertssen gg © 7° oT in winter in 
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HFTS AUT OMECHANICS 


ENGINE LUBRICATION 


When an automobile is driven along a level road, some of the power developed by 
combustion is used to overcome the friction of the gears, bearings, and sliding 
parts. The remainder of the power is used to overcome air resistance. At a speed 
of approximately 40 miles per hour, the resistance to motion of the car is about 
evenly divided between rolling resistance and air resistance. 


Rub the palms of your hands together briskly for a few seconds and they soon 
become too hot for comfort. The heat you feel is a result of friction. The same 
kind of friction causes heat and wear in the moving parts of a car. Friction, as a 
rule, is highly undesirable, but is made to serve a useful purpose in the clutch, 
brakes, and at the point of contact between the tires and the road. 


The Ford V-8 engine has a pressure type of oiling system. Pressure is obtained 
by a gear type pump located inside the engine pan and driven by the camshaft. This 
pump draws oil through a filtering screen ané forces it directly to the camshaft 
bearings and all crankshaft bearings. Oil escaping from the revolving crank pin 
bearings forms a spray which lubricates other engine parts. 


Air circulates through the engine pan, eliminating water vapor that forms 
sludge and ice, and tends to cool the oil, reducing dilution to a minimum. 


Engine oil should be drained about every 2000 miles and the engine refilled 
with a good quality oil of the correct number. Poor oil of the wrong number will 
carbonize quickly and gum up engine parts, causing excessive wear. 


Engine oils of the following numbers are generally used in Ford cars in Detroit 
during the following months: 


Month Number of Oil 
December, January, and February 10 
March, October, and November 20 
April, May, and September 30 
June, July, and August 40 


In the summer, engines over two years old should have the next higher number 
oil, to minimize oil consumption. 


Engine oil becomes thinner (lighter) when heated and thicker (heavier) when 
cooled. The number recommended by the manufacturer should always be used. 


ASSIGNMENT 


‘Name all the parts of a car that require regular lubrication (omit engine). 


a 
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nae He 
Answer the following. (Ten word limit for eac ) 


3 vi f 4 
h power is lost overcoming friction of the moving parts of a car traveling 
1. How much po 


40 miles per hour? 


2. Mark each 


i ( ) Clutch ( ) Gears 
re ( ) Fan belt ( ) Brakes 


3. How can engine friction be increased? Give four answers. 


4. Which method of lubrication is used for the following engine parts? Mark each 
vart as pump (P) or spray (S). 


Pistons ( ) Cylinders 
( ) Camshaft ( Piston rings 
.5. How would an engine be affected if air failed to circulate through it? Give four 
answers. 
| 
6. What are the three chief disadvantages of using poor oil? 
if 


+ Number in ord i 
er the following oils that cause the most damage to an engine 
( ) Correct number of poor 041] 


Wrong number of Good oj] ( ) Poor oil of the wrong number 
Good 041 of the correct number 


- Which numbers of 04] ( 
in the fall ana in th 


10, 20, 30 oP 
p 4 
e winter? : 0) ere Tecommended for Ford cars in Detroit 





of the following parts where friction is desirable (D) or undesirable (i), 
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Ford V-8 Transmission 


If the flywheel of an automobile engine were connected directly to the rear ax- 
le, it would be almost impossible to park the car or drive it in traffic. A bicycle 
used for climbing hills must have a small driving sprocket-wheel for power, and if 
used for speed on level ground it must have a large driving sprocket-wheel. An au- 
tomobile must meet varying road conditions. To overcome them, and for starting, re- 
versing, and power, it is equipped with a gear box called a transmission. 

The power developed by an automobile engine varies with its speed, increasing 
as the engine speed is increased. The transmission, located between the engine and 
the rear axle, permits the engine speed to be increased for maximum power at low car 
speeds. The Ford V-8 has a synchronized gear type of transmission. All eight gears 
have helical cut teeth for quietness in all speeds, including reverse. 

The main drive gear receives engine power from the clutch. This gear is in 
constant mesh with the counter shaft driving gear which revolves the other three 
driving gears fixed to it and the reverse idler gear. Above the counter shaft driv—- 
ing gears is the main shaft. Fitted on it is the low and reverse sliding gear, the 
second speed main shaft gear, and the synchronizing unit. 

Power is transmitted through the transmission as follows: For reverse gear, 
the low and reverse sliding gear (see picture) is meshed with the reverse idler gear 
in order that the main shaft will receive power from the main drive gear through the 
counter shaft driving gear, the counter shaft reverse driving gear, and the reverse 
idler gear. 

For low gear, the low and reverse sliding gear is meshed with the counter shaft 
low speed driving gear in order that the main shaft will receive power from the main 
drive gear through the counter shaft driving gear and the counter shaft low speed 
driving gear. 

For second gear, the synchronizing unit, which permits noiseless shifting, is 
meshed with the second speed main shaft gear in order that the main shaft will re- 
ceive power from the main drive gear through the counter shaft driving gear, the 
counter shaft second speed driving gear, and the second speed main shaft gear. 

For high gear, the synchronizing unit is meshed with the main drive gear direct 
in order that the main shaft will receive power. 


ASSIGNMENT 


(a) Name the three gears not in use when the transmission is in reverse gear. 
(b) The four gears not in use in low gear. 

(c) The four gears not in use in second gear. 

(d) The seven gears not in use in high gear. 
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Answer the following. (Ten word limit for each.) 


ook 3 
1. What are the four chief purposes of the transmission? 


2. When does an automobile engine develop maximum horse power? 


3, Why is the transmission located between the engine and the rear axle? 


4. What transmission gear rotates the other gears? 


5. Is it possible for the low and rev 
; erse slidi ear t 
counter shaft low speed driving gear is Totaetne? in —“ 


6. Is it possible for the s 


f 5 chroni 
Se ae rotating) Rep a nh to remain motionless when the main 


7. Is it possible for when 
j the second s i 
Gi Gow fo ae 3 ae Shaft gear to remain motionless en the 


In which 
on gear shift position are the least 
ears in use? 


9. Name two gear 


8 
sliding gear, that are used for both low and 
Teverse besides 
the low and reversé 


10. In which i 
Gear shift Position has the car th 
© most speeq? 


Explain. 
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Ford V-8 Clutch 


If the flywheel of an automobile engine were directly connected to the transmis-— 
sion, it would be almost impossible to shift the transmission gears. To enable the 
car to be started smoothly, it is provided with a friction clutch, attached to the 


flywheel and operated by the left foot (clutch) pedal. It connects and disconnects 
the engine power and the transmission gearing. 


The Ford V-8 has a dry, single disc type of clutch. The clutch assembly con- 
sists of the pressure plate, attached to and revolving with the flywheel; the disc 
between the pressure plate and the flywheel, attached to the shaft which revolves the 
main drive gear of the transmission; and the springs and centriforce weights that 
squeeze the disc between the pressure plate and the flywheel until they operate as 


one. To prevent slippage between the flywheel, pressure plate, and disc, the latter 
is faced with a lining. 


When the pedal is pushed down, the pressure plate and flywheel separate until 
they do not touch the disc, thereby allowing the main drive gear to remain motionless 
while the engine is revolving, and permitting the shifting of the transmission gears. 
When the pedal is released (up), the springs and centriforce weights gradually 
squeeze the disc between the pressure plate and flywheel again, causing the main 
drive gear to revolve with the flywheel. 


The principle of the clutch can easily be illustrated by holding three coins be- 
tween the finger tips--two pennies separated by a nickel. Without squeezing, it is 


easy to revolve the nickel and not the pennies, but squeeze them tightly and it be- 
comes difficult to revolve the nickel without the pennies. 


ASSIGNMENT 


Name all devices that have a clutch besides automobiles. 
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2? ive two answers. 
Jd a car act without 4 elutch? Gi 
1. How would a 


ee Give two 
c) ywnee and sio 
A 


answers « 


i 1. 
3. Name the clutch cart that forces the disc against the flywhee 


i 2 
4, Which side (front or rear) of the disc receives more wear? Why? 


5. Is it possible for the clutch disc to remain motionless when the car is coasting 
“downhill with the engine not in motion? Explain. 


§. Is it possible for the engine to remain motionless when + 
hill with the transmiss 


he car is coasting dom- 
fon in gear? Explain, 


7. Is it possible fo 


r the clutch 
with the transmis 


dise to r 5 
sion in gear emat 


nN motionless when the engine is idling 
and the car not in motion? Explain. 


8. In which Position of the clutch 


Teceive the most wear? pedal ( 


down, up, or between) does the clutch dis¢ 
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Ford V-8 Rear Axle 


The Ford V-8 rear axle is a three-quarter floating, torque tube drive type. In 


this type the rear axle housing supports the rear car weight, freeing the axle shafts 
of all weight strains and leaving them to perform their chief function of transmitting 
power to and holding the wheel hub and brake drum assemblies in the correct position. 


Power 


is transmitted from the transmission to the rear axle by the universal 


joint and drive shaft, enclosed by the torque tube. The direction of the power is 


then changed at right angles to the drive shaft by means of two matched spiral beveled 


driving gears, a pinion attached to the rear end of the drive shaft and a ring gear 
attached to the differential gear case. The chief purpose of the differential is to 


divide the 
revolve at 


not drag. 
Power 


power unequally in order that both wheels may be driven and 7 srmitted to 


different speeds when turning curves. Turning curves at high speeds should 
always be done with the power on, and not off, for the outside wheel should lead and 


This tends to balance the car more and to prevent its upsetting. 


is transmitted through the differential as follows: The ring gear revolves 


the differential gear case. This case revolves the differential spider shaft that 


carries the four differential gears (pinions). These pinions, which revolve with the 


Spider and 


case, mesh between two differential gears facing each other on the inner 


ends of the axle shafts. Spider, pinions, and axle shaft gears revolve as one unit 


inside of and with the case. 
ing curves, 


the case. 


the two axle shaft gears to revolve at different speeds. The two rear wheel hubs, 


with roller bearings inside, 


Name, 
rear axle, 


ASSIGNMENT 


in correct order, the ten most important revolving parts of the Ford V-8 
starting with the drive shaft (two or more of the same parts count as one). 


Each wheel ordinarily receives equal power, but in turn- 
the pinions inside the case revolve on the spider, besides revolving with 
This double revolving pinion action divides the power unequally, permitting 


are rigidly fastened to the outer ends of the axle shafts. 


a 
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Answer the following. (Ten word limit for each.) 


1. What are the two chief purposes of the rear axle housing? ‘ a 


2. Name the part that rotates the wheel. 


3. What is the chief purpose of the drive shaft? 


4, Name the two driving gears that change the power fron a backward 
ic 
(side to side) direction. ee 


5. How would a car without a differential act when turning curves? 


6. Why is coasting or brakin 


turning with power on? € when turning curves at high speeds more dangerous than 


Nhich whe receives m owe vi 2? Why? 
V e e {0} 

re ) 
Pp r when turning curves aly 






Is it possib We 
q Gr 3d) r ve wer 
or one whee] to eceive all the po 
f Explain 


a 
>: 


Name the 
Bears most lik, 
ely to be worn when the rear axle mak ise | ly on 
makes noise only 
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ELEMENTARY ELECTRICITY 





Generator 





Fig. 1 Hydraulic Circuit Fig. 2 Electric Circuit 


In order to understand the principles and action of the electrical devices of a 
car, one should have some knowledge of electricity and magnetism. Electricity should 
not be confused with magnetism. They are closely related, but are two separate and 
distinct forms of energy. Therefore the purpose of this lesson is to enable the stu- 
dent to understand the action of current (flowing) electricity. To most people elec- 
tricity is a dangerous, mysterious, and invisible power. It is neither a gas, a 
liquid, or a solid, but may be compared to water in its action. 

Electricity is thought to be made up of countless billions of free-flowing elec- 
trons (the negatively charged portion of an atom) in a wire. Instead of moving ina 
haphazard direction, the electrons flow in only one direction. This electronic flow 
constitutes an electric current. 

To understand how such a current may be established in a wire, we will consider 
the analogy of water flowing through a pipe. In the above picture (see Figs 1), the 
water enters the pump at the intake at low pressure and discharges at high pressure. 
This difference in pressure causes a current of water to flow through the pipe, pro- 
viding the valve is open. The quantity of water is measured by a meter. ; 

A corresponding electric circuit is shown above (see Fig. 2). In the electric 
circuit a generator supplies the electrical force just as the water pump supplies the 
mechanical force. The positive and negative of the generator correspond to the dis- 
charge and intake of the pump. When the switch is closed (on), a current (amperes) 
will flow through the wiring, due to a difference in pressure (voltage) between the 
positive and negative of the generator. It is clearly seen that pressure is required 
to cause a current to flow in both pipe and wire. The quantity of electrical energy 
is measured by a meter. 

There are two kinds of current electricity, direct and alternating. Direct cur- 
rent is a continuous current that flows in only one direction. Direct current of low 
voltage (6 to 8 volts) energizes the electrical system of the Ford V-8. 


ASSIGNMENT 


‘List 12 electrical devices on a Ford V-8 (omitting the lights and switches). 


a ; 


























YME C) cs HF 
it G A No.——___- Name 
HE roup 
Class.___— Bee OC ONS 
Corrected by No. ( 5 : j 


Answer the following. (Ten word limit for each.) 


: Ss seta 
1. What are the two chief advantages of knowing something about electricity? 


2. What is electricity? 
3. How does electricity differ from water? Give four answers. 

4. Which flows through the wiring, the amperes, or the voltage? 

5. Which causes the current to flow through the wiring, the amperes, or the pressure‘ 
6. How does a change in pressure affect the current? 

7. How are electricity and water 


alike? Give four answers. 


8. Which is current electricity, direct or alternating? 


9. How does direct current differ from alternating current? 


10. 
Which kind of current electricity is used in a Ford V-8 and why? 
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Magy. 1 Bi gvome 
Magnetism About a Permanent Magnet Magnetism About an Electromagnet 


As has been stated, one must have some knowledge of magnetism to understand the 
electrical system of a car. Therefore, the purpose of this lesson is to enable the 
student to understand magnetism and the action of magnets. 

Magnetism, not unlike electricity, is a mysterious, invisible power and is 
neither a gas, a liquid, or a solid. It can be put into and retained in these few 
metals--iron, steel, cobalt, nickel, and some of their alloys. 

All metals are composed of molecules that are thought to have a north and a 
south pole. In iron, steel, cobalt, and nickel these molecular magnets are compara— P 
tively strong, vhile in all other metals they are very weak. In an umnmagnetized 
piece of metal they are arranged haphazardly and neutralize each other. In a magne- 
tized piece of metal (a magnet) they line up with their north poles pointing in one 
direction, and their south poles pointing in the opposite direction. The magnetic ; 
power in a magnet is concentrated at the ends (poles), the center being very weak. 4 
The poles are designated as NORTH and SOUTH (and not as positive and negative or plus 
and minus). 3 

The two kinds of magnets in common use are the permanent magnet made of magne- A 
tized hard steel, which will hold its magnetism indefinitely (see Fig. 1), and the aoe 
electromagnet made of a core of soft iron with an insulated coil of wire wound around 
it (see Fig. 2). When an electric current flows through a wire, magnetism surrounds 
the wire, and when a current flows through the coil of an electromagnet, the core be 
comes magnetic. The strength of an electromagnet depends upon the amount of curre: 
flowing through the coil and the number of turns of wire around the core. The — 
electromagnet becomes stronger when the current flowing in the coil is increased 
weaker when the number of turns in the coil is decreased. ‘ 

A law of magnetism is that like poles repel and wlike poles attract. 
if the corresponding poles of two magnets are placed near enough together, the 
nets will move away from each other. If the opposite poles are placed near 
the magnets will draw toward each other. a" 





ASSIGMMENT 


List 6 pieces of Ford V-8 electrical equipment in which elect: 
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Amswer the following. 


1 


6. 


7 


8. 





(Ten word limit for each.) 


= Peet cicity, and magnetism alike? Give four answers. 
ow are 


How does magnetism differ from electricity? Give four answers. 


How do the molecular magnets in unmagnetized iron differ from those in gold? 


How do the molecular magnets in unmagnetized iron differ from those in magnetized 
iron? 


Is it possible to change a permanent magnet into an electromagnet? 


What causes the ‘core of an electroma 


gnet to become magnetic when an electric 
current flows through the coil? 


In which direction does the magnetism travel inside the magnet? 


Gi 
ve two advantages of an electromagnet over a permanent magnet. 


How can 
an electromagnet be’ made Stronger? Give two answers 


(a) How do two 
0) A south and 


magnets act whe s. 3) 
® north pole? n their south poles are placed near each oun?! 
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STORAGE BATTERY 


Since the Ford V-8 is equipped with a starter, lights, etc., some means of pro- . 
viding electricity for them must be made. The storage battery, the heart of the aaa 
electrical system, is a chemical device which produces low voltage (6 to 8 volt: yy BS. 
direct current electricity for this purposes. Storage batteries, unlike dry batter- si 
ies, are rechargeable. 

Storage batteries have two kinds of plates, positive ones made of lead peroxide 
(PbOo) and reddish-brown in color, and negative ones made of a spongy metallic lead 
(Pb) and gray in color. Grooved wood separators are not used to insulate the plates 
but are placed between them to prevent them touching (shorting), which is the chief 
cause of dead cells. The solution (electrolyte) in a storage battery is a mixture of 
sulfuric acid (H2S0, ) and distilled water (H,0). It conducts the current, between 
the plates, through the porous separators. 


3 
a 
“7s 
ob 
; 
a 
; 


Most people have an erroneous idea that electricity is stored in a storage battery. 
When a storage battery is being charged, a chemical change is taking place in and 
between both the plates and the solution. 


inne Ee. 


When a battery is discharging, the current flows: out from the largest post, which 
is the positive. A white salt, lead sulphate (PbSO,), forms on both positive and i 
negative plates and the solution becomes weaker. 


When a battery is being recharged, the direct current enters the positive post. 
The white salt that formed on the plates when the battery was discharging disappears 
into and strengthens the solution. 


Distilled or water with a low mineral content should be added to the battery at q 


regular intervals to offset evaporation and gassing. 

Automobile storage batteries differ in many respects especially in quality and a 
capacity. They are also alike in many respects, for instance they all Have three 2 
cells and the same voltage. A Ford 120 ampere-hour battery has 51 plates (24 pos- = 
itive and 27 negatives). When charged, it is capable of producing enough electricity ” 
to either light the parking lights approximately 50 hours or the driving lights ap— “J 
proximately10 hours, to operate the radio approximately 20 hours, the horns approxi- 
mately 5 hours, the starter approximately 20 minutes at 80° Fahrenheit, or the ig- 
nition system approximately 60 hours at approximately 40 miles per hour car speed. 









CAUTION -- Keep batteries away from an open flame because battery gas is explosive. — 
For acid burns on the skin or acid on the clothing, wash affected parts with a solu- 
tion of baking soda. In winter, remove a discharged battery from the car, immedi- — 
ately, as it may freeze and crack the case. 


ASS IGNMENT 

How long would a (group A use, full, and group B use, half) charged Ford batter; <a 
operate the radio after the parking lights had been on for five hours, the drivin 
lights for one hour, the horns for one-half hour, the starter for one minute an 
ignition system for six hours? (Use decimal fractions and show all your work.) — 
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Answer the following. (Ten word limit for each.) 


1. What are the two chief reasons for using a storage battery in an automobile? 


2. What material is used for the positive plates and what are their color? 


3, What is the chief purpose of the wood separators? 
4, Is it possible to store electricity in a battery? Explain. 


5. What are the two chief purposes of the electrolyte? 


6. When do the chemical changes take place between the plates andithemsoluttont 


7. When does 4 
Ee Toakns ere frequent inspections, in winter or in summer? Why? 


8. Give four ways 4 ; 
YS in which aut Pp ’ p 
quality, and capacity, omobile batteries differ from each other, besides 
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Ford V-8 Electrical System 


The electrical system of the Ford V-8 is divided into five main branches: Charg- 
ing, starting, lighting, ignition, and miscellaneous. 


As the storage battery supplies the electrical system with electricity when the 
engine is motionless, some means must be provided to keep it charged. The generator 
is a mechanical device, ‘and when running, generates:a low voltage (6 to 8 volts) 
direct current for this purpose. 


The principal parts and the principle of operation of the generator is as follows. 
The chief parts are housing, field-poles, field coils, brushes, and armature. When 
the armature revolves in the magnetic field, between the field poles, the magnetism 
zanerates a current in the armature coils. "This is picked up from the armature com= 
mutator by the positive brush; thence, into the electrical system. 








i 
Ford V=8 cars-have a two brush generator and a)combination current regulator and 
out. The regulator automatically reduces the charging rate from 30 to 55 amperes 


to approximately six or seven when the battery becomes fully charged. Turning the 
1d on during the daytime, to prevent overcharging the battery, is unnecessary. 





‘The cutout, an automatic switch is placed inthe circuit between the generato 
puattery to close the circuit when the generator is charging, otherwise the ge 
moet and to open the circuit when the generator is stopped 15 ; C 


OO 
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Answer the following. (Ten word limit for eache ) 


1. What part of the electrical system would be affected the most if the generator 
. ac pa 


failed? How affected? 


2. Which kind of current electricity does the generator generate? 


3. When does the battery supply the electrical system with electricity? When does 
the generator? 


4, Name four principal non-moving parts of the generator. 


5. What is the chief purpose of the current regulator? 


6. How would the battery be affected if the current regulator failed to operate? 


e How would i 0: : 
Ww a charging generator be affected if the cutout failed t 
7 t t © close? 
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Ford v~8 Electrical System 


_ Mm order that an automobile er-ine may run under its own power, it must first be 
cranked until one cylinder fires its compressed charge of gas. The starting system 
eliminates hand cranking,obtaining its power from the storage battery. When the 
starting system is in operation, the clutch pedal should be pushed down in order to 
disconnect the transmission from the engine. This permits the engine to rotate fast- 
er because the transmission rears remain motionless, resulting in quicker starting. 


It would be impossible for the starter to crank the engine if it were directly con- 
nected to the engine crankshaft, not unlike the hand crank. Therefore, a gear reduction 
between the 10 tooth starter gear (pinion) and the 112 tooth flywheel (ring) gear, of 
11.2 to 1 is necessary. 


The Ford V-8 electrical system is of the single wire and ground type, that is, one 
terminal (post) of the battery is connected (grounded) to the frame of the car (see 
diagram) and the other terminal is connected to the wiring. The starting motor (start- 
er) is wired with very large cables because of the enormous amount of current drawn 


from the battery. 


The principal parts and the principle of operation of the starter are the same as 
those of the generator. When a current is permitted to flow through both the armature 
coils and field coils, a magnetic effect is produced between the armature core and field 


oles, which revolves the armature. 











e operation of the starting system is as follows: when the starter button on the 
instrument panel is pressed, a circuit through the starter switch coil is completed 
and a magnet closes the contacts of the starter switch. 


_ CAUTION: Never attempt to crank an automobile engine by hand except in an emergency. 
When necessary, be positively sure the thumb is placed on the same side of the crank as 
th fingers, for the engine may backfire (kick) and cause a serious arm injurye 
ASSIGNMENT 


diagram of the Ford V-8 starting system, showing the battery, starter 
starter button, and starting motor (not ignition). 
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Answer the following. (Ten word limit for each). 


1. Why is it necessary to rotate the crankshaft of an automobile engine before it wing 
start running? 


2. What are two other methods of starting an engine besides using the starter, crank. 
ing by hand, pushing, and towing the car? 


, When is it more advantageous to push down the clutch pedal when starting the engine 
in summer or in winter? Why? 4 


Which rotates faster wnen starting, the flywheel gear or the starter pinion? Why? 


terminal (post) of a Ford V-8 batte . 
- ry is iti 
ive, and of what advantage is this? ; Same 2 oot tv2 OF She 


does the si iri 
ie Size of the wiring of the starter differ from the other wiring? Why? 


auses the armat 
Rae ure to rotate, the current in the coils or the magnetism? | 
: 








u the crank : 
as be grasped and why? 
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Ford V-8 Electrical System 
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According to law all automobiles driven upon any Detroit public highway at night 
(time between 30 minutes after sunset to 30 minutes before sunrise) must have its 
lights turned on. The required lights when driving are two front (head) lights, . 
projecting white light, a rear (tail) light, exhibiting a red light to the rear and a 
rear (tail) light, illuminating the license plate with a white light. 

Parking lights shall be lighted whenever an automobile is parked on a street, 
except when on a well lighted street like Gratiot, Woodward, Grand River, etc., and 
may be used instead of the headlights when driving on such streets. 

Ford V-8 headlights are of the "Sealed Beam” type, in which the lens, reflector 
.and bulb filaments are one sealed unit. The parking lights are mounted on the front 
fenders. 

The lighting system is protected by a circuit breaker. In the event of a short 
circuit, this device limits the amount of current flowing to the bulbs, thereby dim- 
ming them. 

There are two types of bulbs used in a Ford V-8, the single and the double fila- eee 
ment (the threadlike wire inside a bulb). The single is used for all lights except “a 
the headlight and red tail and stop light. q 

There are two filaments in each headlight unit, one to provide a “country” or high 
beam for illuminating the highway when no other vehicles are approaching, the other 
filament gives a "traffic” or low beam for use in cities or whenever vehicles are 
approaching. 

This “traffic” or low beam should always he used when meeting other cars to avoid - 
the danger of dazzling (blinding) light shinning into the eyes of approaching drivers. 

Ths double is used in the red tail light to provide a continous dim light and an ~ fg 
intermittent brighter light when the brakes are applied. ; 

The headlight reflectors direct the light rays forward and the lenses deflect the 
upward rays downward toward the road. 

The candle power of the light bulbs are as follows: 









Light C.P. Light C.P. Light C.P. 
Head Stop 21 Beam indicator Ls 
Country beam 65 Tail (red) 3 Parking 1.5 

Traffic beam 35 Pillar 3 Inst rument al 
Clock 1 License 3 
ASSIGNMENT 


Draw a wiring diagram of: the Ford V-8 lighting system, showing the batt 
‘circuit breaker, licht switches, and all bulbs. 
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Answer the following. (Ten word limit for each.) 


ghts turned on? 


1, When and why must @ car in Detroit have its li 


2, Name the four most important lights on a Ford V-8 (pairs count for two), 


3. Fill in the spaces below with the type (sinrle or double i 
used in a Ford V-8. : : ’y or ae arasag as 8 
Name Type Name 
: : T 
: Parking lights License light re 
Headlights Stop light 
4, When should the high beam be used-when driving? 
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Ford V-8 Electrical System 


To produce power, the compressed charge of gas inside the cylinders of an automo- 
bile engine must be set afire. The ignition system, a mechanism for firing the charge, 
is both mechanical and electrical. It provides the spark for each cylinder at the 
‘proper instant. The source of current for it is provided by the battery when the 
engine is being started and by the generator when the engine is running. 

The principal parts of the Ford V-8 ignitdon system are the battery or generator, 
the ignition switch, the resistance unit, the ignition coil, the condenser, the dis— 
tributor, which includes the dual breaker points, the governor and vacuum brake, the 
rotor and caps, and the spark plugs. 

The principle of operation of the ignition system is as follows: when the ignition 
(key) switch is "on” and the dual breaker points are closed a low voltage battery or 
generator current flows through the low voltage winding of the ignition coil and 
breaker points and charges the condenser. When the breaker points open the condenser 
discharges and the low voltage current induces a high voltage current (20,000 volts) 
in the high voltage winding of the ignition coil. The rotor and caps distribute the 
high voltage coil current to each spark plug in the proper firing order (1-5-4-8-6-3- 
7-2). The correct spacing of both the breaker points (.014 to .016 of an inch) and 
the spark plug points (.025 of an inch) is very essential for the easy starting and 
smooth running of the engine. 

The distributor is connected to and driven by the camshaft. The governor and 
vacuum brake automatically controls the spark timing for various engine speeds and 
loads. The governor springs retard the spark to prevent backfiring (kicking) while the 
engine is being started, while the vacuum brake retards the spark to permit knockless 
acceleration under load. The governor weights gradually advance the spark as the eng 
speed is increased, to prevent overheating and permit more rapid acceleration and ca: 
Speed. 

CAUTION: Never permit the ignition switch to remain in the "on™ position when thi 
engine is motionless, for the battery may become discharged and some part of the ig- a 
nition system damaged. ia 














ASSIGNMENT 


Draw a wiring diagram of the Ford V-8 ignition system, showing the batte1 
generator, switch, resistance unit, ignition coil, distributor, and spark pl 
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Answer the following. (Ten word limit for each) 


J. What is the chief purpose of the ignition system? 





“2, Which source of power is more important for the ignition system, the battery or 
the generator? Why? 


Does the spark occur between any of the following combinations of strokes? [Mark 
each as yes (Y) or no (N).] 

) Intake and Power : ( ) Power and Exhaust 

) Intake and Exhaust ( ) Power and Intake 
( 
? 





(_) Intake and Compression ) Power and Compression 
that is the chief purpose of the ignition coil 


parts of the ignition system that are connected in the low voltage 


ine be aff ‘ " 
scueas ected if the governor Springs failed to operate? If 


PP “uate 
oe if the governor Weights failed to operate? 





affected ; ; 
running? amen’ Switch was not in the “off" 


two answers, 









thi 
zoe distributor cap? Give the numbers. 
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TIRES 


__ The chief materials that go into the making of a Ford tire are rust-resistant bead 
“wire, cord fabric for the breaker strip and ply stock, sq uare-woven fabric for the 
chafer stock and bead reinforcement, and rubber for treating the fabrics and tread stock. 


The warm chewed-up crude rubber emerges from the plasticators and is mixed with car—- 
bon black, zinc oxide, and other chemical ingredients between the large rolls of a Ban- 


bury mill. All materials are automatically weighed to reduce the element of human 
error as much as possible. 


The rolls of the Banbury mill are cooled to remove the heat generated by the fric- 
tion of the rubber. After a batch is thoroughly milled (mixed) the rubber is cut into 
sheets, removed and hung on racks until needed for the next operation. 


The rubber sheets are again warmed and reworked (mixed) in other mills and cut into 
a strip (One-half by eight inches) for the tread extruder where a steam-heated die 
gives the strip the tread shape. After cooling, the tread strip is automatically cut 
to the proper length for a tire. 


The fabrics are rubberized between the calender rolls which apply a coating of rub— 
ber to both sides of the fabric. The fabrics are then bias-cut into the required 
widths and lengths. 


Each bead consists of 20 turns (four five-strand loops) of rubber-coated, rust- 
resistant wire wound to the same diameter as the wheel rim (16 inches). One layer Pees 
of bead fabric is wrapped around the wire for reinforcement. ie 


The construction of a tire begins with the carcass (four layers of bias-cut cord 
fabric). The layers of ply stock are laid with the bias (angle) alternated for max= 
imum strength. The plies are wound on the revolving collapsible cylinder of a tire—- 
building machine; then beads, chafer stock, breaker strip, and tread strip are added. 


The green” tire from the tire-building machine is shaped with an inflated heavy : 
duty inner tube (air-bag) in the tire bagging and shaping press. This gives the tire 3 
a finished shape before it is placed in a clam-shaped mold for molding, and curing. 
During the time (45 minutes) the tire is in the mold a steam pressure inflates the air-— 
bag for six to eight minutes; then exhaust ges replaces the steam. The air-bag pressure 
forces the unmolded tread stock into the mold design, which forms the tread. The 
rubber is cured to give it the required elasticity (springiness). 













The exhaust gas used in the air-bag, which is supplied by Ford V-8 engines, 
‘causes less deterioration of the air-bag, than compressed air. 


The trade mark, the number, the size (6.09 x 16 inches), the number of plies (4), 
etc. are clearly molded into the side wall of the tire while it is in the mold. 


After the finished tire is removed from the mold it is conveyed to the de-bagging 
machine which removes the hot air-bags automatically. The tire is cleaned, given a” 
balance test, inspected, and filled with a partially inflated inner tube. It is now © 
ready for installation on a wheel or for shipment. aa 


ASSIGNMENT 


Write an essay explaining the proper method of removing a tire froma rin, 
patching and testing the inner tube, and replacing the tire on the rim. 
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2 Answer the following. 


1, Name the parts of a tire that are made 













2. How are the chemicals and rabber mixed? 
3. What is the bead of a tire? 

: 4, What are the plies of a tire? 

‘ What are the two purposes of the air-bag? 


appens to the he 


which automobile tir. 
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of fabric. 
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| 
Give two answers. 
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With approximately 40 million drivers of cars, busses and trucks in the United 
States, many of which are driven by careless, unfit, or unskilled drivers, the need 
for better drivers is greater than ever before in order to reduce the number of 
traffic deaths and injuries. 


The reckless, inexperienced, and unskilled driver risks his own life and endangers 
the lives of passengers, pedestrians, and other motorists every time he ventures on the 
road.” A real driver does more than start, guide, and stop hid car. He controls its 
every action. He is at all times alert to anticipate possible blunders of passengers, 
pedestrians, and other drivers. 


The majority of fatal accidents are caused by young heedless drivers, and the minor=- 
ity by good drivers who momentarily become inattentive and fail to control their cars. 
Less than 10% of the fatal accidents are caused by mechanical defects in the automobile. 


Learn the fine points of skillful driving. Experts are rarely involved in fatal 
accidents, because they know and obey most traffic ordinances and have their cars under 
‘control at all times. A study of local traffic ordinances is very essential, for ig- 
norance coupled with recklessness, heedlessness, or carelessness is the most frequent 
cause of serious accidents. Approximately 90% of the fatal accidents are caused by 
speeds too fast for existing traffic conditions. 


When approaching an intersection, the average driver requires approximately one-half 
second of time to look in each direction, and three-fourths of a second to remove his 
foot from the accelerator and apply the brakes (mind and foot reaction time.) 


The approximate braking-distance ‘for the average car while the four wheel stopping 
brakes are applied can be determined from the following formula: 


(Miles per hour x miles per hour) + 20 = Braking-distance in feet. 


Note: Number 22 instead of 20 should be used in the formula for cars with excellent 
stopping brakes. 


Example: Two average drivers, Approaching. an average non-stop residential inter- 
section at right angles and at the same time and speed (30 mph or 44 feet per second), 
are unable to see each other, due to buildings, etc., until both cars are approximate— 
ly 71 feet from the collision point. During the mind and’foot reaction time both cars 
move 33 feet, or within 38 feet of the collision point. It would be almost impossible 
to avoid an accident, since the braking-distance of a car with excellent brakes travel- 
ing at this speed is approximately 41 feet. 







a 


The following six chéef suggestions for preventing fatal-accidents, are listed in 
order. 
1. Know and obey speed limits. 

2. Drive carefully (not reckless) and be courteous. 
3, Drive’ on the right half of the road. 
4. Obey traffic signals, signs, rights-of-way, etc. 
«5. Know the chief traffic rules and drive accordingly. 
6. Keep brakes, steering, lights, etc. in proper working order. 


ASSIGNMENT 


List the entry with the highest percentage in each of the sixteen tables in the 
book "Smash Hits", 
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imi each.) 
Answer the following. (Ten word limit for 

tter drivers needed in the United States today? Give two answers, 
1. Why are better 


2, What type of driver causes the most serious a 
usually being violated? 


average car than one with excellent 


i the 
3. How many more feet are required to stop (hevaiee) 


stopping brakes at a speed of 45 miles per hour? 


4, How many feet are required to stop the average car with the parking brakes at a 
Speed of 45 miles per hour? (Show work.) 


5. How many feet does a car travel when approaching an intersection during the time 
the driver looks in both directions when traveling 45 miles per hour? (Show work), 


5. How many feet does the car in problem five travel while the driver removes his foot 
fron the accelerator and places it on the brake pedal? (Show work.) 


| ‘2 ‘ow many feet does the car in i i i j 
ee, Problem five travel while the driver jams on the brake 


8. ey ee does the car in problem f 
rections, removes his f 
an etoge ue ee ae nee from the accelerator and places it on the brake 


f How many feet doe 
8 th 7 : 
; from the acce: © car in problem ei 


Slerator and has ght travel, if the driver has removed his 


th directions? (Gyo aee ) Placed it on the brake pedal before he looks 


8 the Car in 
prob]. 5 . 
(Show Work, ) pe moarevel if the driver needs to look 1” 





ecidents, and what traffic ordinance is 


ive travel, during the time the driver looks i 


























Detroit Traffic Ordinance 
: a 
hat section (heading ) of the Detroit Traffic Ordinance is most likely 7 

en by each of the following drivers. (No two answers are to be alike.) 


W 
ack seat. 


2. Gangster. 
pie 

3. Inexperienced. 
4, Old (aged), 
5. One who cannot read. 
6. One who is deaf. 
7. One with an old car. 


Reckless. 


oad hog. 


wy nn TE 
‘ourist. 
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Detroit Traffic Ordinance 


list of traffic violations and their corresponding Penalties, 
The following is a li 1 


U viction a violator is subject to 4 maximum fine of $500.09 
es -- Upon con 


Poecisce 90 days ; Drunk driving - Driv; 
om ee icine eeree tis prakes-causing accident - Drun. g Tiving 
, Reckless driv 5 


te) oocupis a y Zz a rs j accddent (hi 
t h d safet; one or car stop Leaving the scene of an 

5 F 
hroug [s) Bi ; 


run) - Failure to report. an accident. 


: - Cutting in and out of traffic $@ _ 

e a ; never had one) $10 
¢ pet sions Caren at an intersection $8 - hee to give right-of. 
a on coming traffic at intersection making left turn. 9 


i 5 fines. 3 : 
eee teste, left side of street - Driving CUS See = Ree 
' to give richt-of-way to fire trucks, police, and to pedestrians a ae mee ions - 
Ignoring officer's signal (school erossing) - left of street car Ee ushing another 
vehicle into prohibited area - Straddling traffic lane markings - Through a funeral 
procession - Defective brakes or steering equipment - Allowing unlicensed driver to 
drive car - Student driver unaccompanied by licensed driver - Student driver accom- 
panied by licensed driver and passengers- Driving a car with a bell, siren or 
whistle. 


The following are $4 fines. 
Failure to stop at stop street or stop intersection - Failure to stop at red rail- 


road or other flashing light - Failure to stop leaving alley or driveway - Through an 
amber light - Through a red light - Turn against red or amber light. 


The following are $3 fines, 

Blockading traffic or street car - 
observer - Crossing in front of moving 
leaving curb - Failure to slow down to 
at a safety zone ~ Failure to stop with st 
towing-cars or trailers - Lap driving ~ Pa 


stopping on one-way street - Interfering 
cars, 


Two on a bicycle - Backing around a corner, no 
street car - Failure to signal on turn or 
& reasonable speed passing stopped street car 
reet car - Four in driver's seat - Improper 
Ssed stopped street car on left without 
with traffic Signs - Overloading- Impounded 









more than 60 feet - Failure to ob Passenger or driver - Backing 
se j = = 
traffic - less than four lane hee eee right signs - Driving to right of 


urns - W € on sidewalk - Slow cars not keeping 
Tnoise-making capes way, one way street - Defective muf- 











r » 811 violations - No mirror 
z = ee 5 owline - No windshield cleaner - 
ce Tt 07 obscure Plate od - Excessive Smoke - Plates missing 
mse on person, Sees No receipt of registration - No 


Py 





SERIES 1 AiJTOMECHANICS 1 


ENGINE PARTS 


The engine is the heart of the car--its most important unit--and therefore the 
purpose of the first series of sheets is to familiarize the student with its most 


important parts. The principal parts of the V-8 engine, their purpose, and their 
construction are as follows: 


CRANKSHAFT 
1. Purpose. To operate the other parts of the engine and convey the power to 
the clutch (Fig. 1). 


2. Material. Carbon-copper, chrome-silicon alloy steel. 
3. Type. 90°. Counterbalancedas 


CRANKSHAFT MAIN BEARING 
1. Purpose. To provide a bushing between crankshaft and cylinder block (Fig. 1). 
2. Material. Special alloy-steel backed. 
3. Type. Replaceable. 


FLYWHEEL 
1. Purpose. To smooth out the power flow to the clutch and reduce vibration 
 @igs Des 
2. Material. Cast iron. 
3. Type. Centrifugal and balanced. 


CRANKSHAFT AND CAMSHAFT GEARS 


1. Purpose. To rotate the camshaft at half the speed of the crankshaft (Fig. 1). 


2. Material. Crankshaft gear is steel and camshaft gear is bakelized fabric or 
aluminum. 


3. Type. Helical. 





CAMSHAFT 
1. Purpose. To open the valves at the proper intervals (Fig. Wo 
2. Material. Cast iron for strength. 

ENGINE PAN 
1. Purpose. To provide an oil reservoir for the engine (Fig. 1). 
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Fig. 1 Longitudinal Sectional View of Engine 
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ENGINE 


i ds (Fig. 2). 
al an To connect the pistons with the connecting ro (Fig. 2) 
se. To ee 
s Eeeinl. Machined seamless steel 4 ce 
3, Typ Floating in connecting rod and Pp 


piston pin hole to control the end play. 


with retainer ring in end of 


CONNECTING RODS. 
1. Purpose. 


i istons 
cating motion of the pisto 
2. Material. I-Beam, carbon manganese 


3. Type. Side by side. 


: with the crankshaft and change the recipro- 
To connect the ee rotary motion of the crankshaft (Fig, 2), 


steel forgings. 


RANK PIN) BEARINGS } ; 
oS ee c To provide a bushing between connecting rod and crankshaft (Fig. 2), | 


2. Material. Special bearing alloy. : 
3. Dype. Replaceable full-floating (carrie 
ternal and external bearing surfaces. 


d between two films of oil), with in- 





a 


DUAL INTAKE MANIFOLD. 















VALVE SPRING 
OIL PASSAGE 


WATER JACKET AROUND 
VALVE SEATS ant Ae 
VALVE SEAT INSERT: wncune 
EXAUST VALVE RETAINER 





VALVE GUIDE 
WATER JACKET 
WATER JACKET 


INTAKE VALVE 


CYLINDER 


SPARK PLUG 
WATER JACKET 


‘CYLINDER HEAD 
COMBUSTION 
CHAMBER 














VALVE 
PUSH ROD 





WATER JACKET (FULL 
LENGTH OF CYLINDER)! 










-CONNECTING ROD 









PISTON RINGS (COMPRESSION). oe ‘CAMSHAFT 







CRANK PIN ENGINE OIL PAN 
as fi 


CRANKSHAFT CounTERBALANCE—__/ aac mee 
OW SURGE PLATEs——__7jpe CRANK PIN BEARING 


DRAIN PLUG 








Fig. : 
&. 2 Cross Sectional View of Engine 
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ENGINE 


. To provide cylinders for the pistons to operate within, 1 

‘Ss ; for cooling, and bearings for the apie parts. _ 
terial. Cast alloy iron. 

90° Vee, for shortness and Compaceneeon thus occupying less chas: 

Space; and cylinders, exhaust passages and crankcase cast integral, for 

rigidity and perfect alignment of cylinders, resulting in longer bearing li 


CYLINDER HEADS 
1. Purpose. To provide the cylinders with combustion chambers for compressing 3 
and burning the fuel (gasoline). These chambers are also surrounded by water 
jackets for cooling (Fig. 2). 
2e Material. Cast alloy iron. 
6. Type. High compression--more power with regular fuel. 


PISTONS 
1. Purpose. To provide moving surfaces for the combustion pressure (Fig. 2). 
2. Material. Cast alloy steel--for lightness, less vibration, and less cylinder ~ 
wear. This reduces friction and carbon, increasing power and car acceleratic 
3. Type. Full skirt. . 


PISTOW RINGS 
1. Purpose. To seal the gap between the piston and cylinder, and to wipe off 
excess oil on the cylinder (Fig. 2). 
. Types. Two compression rings and one oil opatrol ring. 





VALVE PUSH RODS a 
1. Purpose. To convey the camshaft lift to phe valves (Fig. 2). * 
2. Material. White cast iron. i 
3. Type. WNon-adjustable, and hollow for tag htaneee 


VALVES aa a 
1. Purpose. To permit the intake of the fuel mixture, its compression, and t 
exhaust of burned gas from the cylinders (Fig. 2). 

2. Material. Chrome-nickel alloy steel, for heat resistance and non-warping 

3. Type. Mushroom ends to reduce wear and noise. 


VALVE GUIDES as 
1. Purpose. To provide a bushing between valve stem and cylinder block (F 


2. Material. Gray cast iron. 
3. Type, Split to permit the use of mushroom end valves. 


VALVE SPRINGS 
1. Purpose. To close the valves (Fig. 2). 
2. Material. Spring steel. 


5. Type. Coil. 


VALVE SEAT INSERTS 
} Purpose. To lengthen the time between valve grinds by aT i 


urface for the valve seat (ete: Po 


° + 








i 

















AUTOMECHANICS 


Group A 








‘Corrected by No. 


Answer the following without using the pictures. 


i M. 
1. Name three metals’ used for engine parts that contain the letter 


2. Name one non-moving part of the engine of which there is more than one. 


ame four rotating parts of the engine of which there is more than one. 
ch two moving non-rotating parts of the engine have two-word names? 
| type of piston rings are the least in number? 
ing parts of the engine of which there is only one 

: of h - 
crankshaft gear for their motion, sf Bee ee 


es slower, the camshaft or the crankshaft? 













AUT OMECHAN ICS 


ENG INE 


the V-8 engine specifications. 
Type 


Bore 






90 degree V-8 85 H.P. 95 H.P. 
























3.062 3.185 
C. Stroke 3.75 3.75 sat 
D. Compression ratio 6.15 to 1 6.15 to 1 
E. Piston displacement 221 cu. ine 239 cu. in. 


F. Compression pressure at: 


(1) 100 R.P.M. 100 pounds 100 pounds 

(2) 2200 R.P.M. 135 pounds 145 pounds 
G. Taxable horsepower rating 30 32.5 
H. Brake (running) horsepower 85 at 3800 R.P.M. 95 at 3600 R.P.M. 
I. Firing order 1-5-4-8-6-3-7-2 


EXPLANATION 
A. The engine has two banks of four cylinders, set at an angle of 90°. 
B. The bore of the cylinder is the diameter. 
C. The stroke of the piston is the distance it travels in the cylinder. 


and 


D. The compression ration is defined as the total volume of gas in the cylinder 
combustion chamber when the piston is at the bottom of the stroke compared to * 
total volume of gas in the comtustion chamber when the piston is at the top of 
the stroke. 


E, The ‘piston displacement is the volume of gas displaced during the piston stroke 
The formula for computing the piston displacement for one cylinder is 


(oore)e ‘x .7854 x stroke. 


F. Compression pressure is the maximum pressure within the cylinder, and var: S 
engine speed. i 


G. The formula for computing the taxable horsepower for one cylinder is — 


2 
(bore ) 
oe aoa 







ra horsepower is the power delivered to the crankshaft, and va: 
ne speed. A dynamometer is used for measuring brake hors: 


iring order of the engine is the order in which the c 
Al rs are numbered on each side from the front to- 


i te, Pilea 





AUTOMECHANICS SERIES 2 


2 


No. Name. 


Group A 
Score 


a 
(No. Right) 


Class———————_—_ 





Corrected by No. 


Answer the following - 
1. H jd a change in the bore of the cylinder affect the compression ratio? 
. How wou 


7 2, How would a change in the compression ratio affect the piston displacement? 


3. How would a change in the stroke of the piston affect the displacement? 








4, Compute the piston displacement of the 85 H.P. engine. Bore = 5.062 and stroke = 


3.75. (Use formula and show work. ) 













Qe What is the compression pressure at 1050 R.P.M.? (Show work. ) 


mpute the taxab ine i 
Meek ow ie le horsepower of the same enzine in problem four. (Use formula 


Fs : 
ould a change in the compression ratio affect the horsepower? 


fer of 4 2 
the engine if the left-bank of cylinders were 


at the f 
6? tTont, and the other bank were numbered 


Grade 
Bj|]}c]D 








AUTOMECHANICS 


of the following groups of questions on the oppos 
ry. 


GROUP A 
ur types of agricultural implements seen in the Edison 


Museun, 
e the interior of the Sandwich glass plant. 


it does the Waterford general store have that a modern chain store does not 
(Give four answers. 


ma 


What does the Cotswold (sheperd's) cottage have that your home does not have? 
(Give four answers.) 


Describe the Sir John Bennett jewelry store. 


12. Name four buildings entered that were erected in memory of some person. 


GROUP B 


ame four types of vehicles seen in Edison Museum. 


eribe the interior of the Loranger grist (flour) mill. 


the interior of the post office. 


es a modern chain store have that the Waterford general 








Name five parts of a new car that are likely to fail if the car is not given 
5 gular inspection and servicing. ; 


GENERAL TEST 


2 five liquids used in a Ford V-8 besides gasoline, water, oil, or 


‘ive , exposed parts of a Ford V-8 that are made of rubl ,e 
a running boards. 








HF Ts 


AUTOMBCHANICS 


2 
No --———Nane 


Class_———_—-.. core. —$ 
(No. Correct) 


INSPECTION AND SERVICE TEST 


Answer the following. 





a new car that are serviced free only during the guarantee 









1. Name five parts of 
period. 


2. Name five parts of an old car that require 4 regular inspecting and servicing (not 


free). 


a 


_ 3. Name five parts of a new car that wear out first. 


at part of the clutch usually needs replacing first? 





COMPARISON TEST 


omparisons between the following combinations. (NOTE: No two alike 


Tudor Fish 








ALPHABETICAL TEST 


D 








COMPARISON TEST 


List the comparisons between the following combinations. SE ae 
8 


Human 

















Convertible cae 








= 


+ eer 





bt 











Aran e 





ALPHABETICAL TEST 
Name five automobile parts whose names begin with each of the following letters. 


1p Ss Vv 








| 
: 








































y 


Z a 
l ' 
Je 


= 11S ae 
VLE SA 


pe aL, 





Y 
¢ 
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SN 
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AUTOMECHANICS 
HF T s 


2 
ENGINE TEST No. Naame. 
a 
Answers Class Score 


‘(Ree 
(No. Correct) 
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[a le 
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for} 
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AUTOMECHANICS 


CHASSIS TEST 





Number the following parts (1 to 20), and then name and give th, 
_ each in the proper space on the opposite side of this sheet. 3 


i) — Ves) 
PARTS ? 
oo 


re 

S WM 
SW Se 
ZA = 


ZZ WL Ex 


Purpose of 
















7A 
yeas 
DS 
=— iy 
SS 
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CHASSIS TEST 


Answers 
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AUTOMECHANTCS 


No +—_—______ Name 
Class 


SS eee 


———— Score 
No. G 
TROUBLE TEST (No. Correct) 
Answer the following. 


1. Number the following chassis troubles in the order in Which they most frequent]. 
Af 
occur. 


Broken Spring Front Wheels not in Alignment Squeaks 


j 2, Number the following causes for an engine failing to start, in th ; * 
they most frequently occur. » in the order in which 


Switch Off Out of Gasoline No Spare 


5, Number the following causes for loss of engine compression, in the order in which 
they most frequently occur. 


Warped Valves Loose Spark Plugs Broken or Weak Valve Springs 


4. Number the following causes for the engine overheating, in the order in which 
they most frequently occur. 


Broken Water Pump Thermostats Radiator Water Low 


+ Number the following causes for the failure of the engine lubricating system, in 
_ the order in which they most frequently occur. ; 


Lack of Oil Pump Screen Clogged Too Heavy Oil 


8. Number the following fuel system troubles in the order in which they most fre- 
- quently occur. 


Fuel Line Clogged : Pump Diaphragm Split Water in Fuel 


Number the following causes for the starter failing to operate, in the order in 
which they most frequently occur. 


_ Weak Battery Starter Locked Battery Connection 
Number the following causes for the generator failing to charge, in the order in 
‘hich they most frequently occur. 


Fuse Blown Loose Connections 


lowing causes for the lights failing to light, in the order in 
most frequently occur. 


Switch Battery Dead 


Lowa ili t in the 
lowing causes for the ignition system failing to operate, 
1 st frequently occur. 
Ignition Coil Ignition Switch 
Corrected by No. 
ey 





AUTOMECHANICS HF Ts 


“ . 


——— 
(No. Correct) 
TROUBLE TEST 


the following. ; 
Answer the llowing chassis troubles in the order in which they most frequently 
1. Number the followin 


occur. 


i Hard Stee ing 
Chattering Brakes Front Wheel Shimmy rofl 
atteri 


he following causes for an engine failing to start, in the order in Which 
2. Number the follo 
they most frequently occur. 


Starter Stuck 
d Carburetor 
Battery Weak Floode 


8, Number the following causes for loss of engine compression, in the order in which 
. Numbe 
they most frequently occur. 


Worn Piston Rings Blown Cylinder Head Gasket Valves Stuck 


4. Number the following causes for the engine overheating, in the order in which 
they most frequently occur. 


Radiator Frozen Radiator Clogged Spark Out of Time 


5. Number the following causes for the failure of the engine lubricating system, in 
the order in which they most frequently occur. 


Pump Broken Leaking Oil Line Faulty Gauge 


6. Number the followin, 
quently occur. 
















g fuel system troubles in the order in which they most fre- 


Carburetor Floods Pump Screen Clogged Poor Fuel 


7. Number the following caus 


es for the starter failin 
which they most frequent1 


& to operate, in the order in 
Y occur. 
Switch 


Starter Spring Ground Connection 


8. Number the following 


z causes for the 
Which they most frequ 


generator failing to charge, in the order in 
ently occur. 


) 
' 


Cut. S 
utout Stuck Faulty Ammeter Burned Out Generator 
9. Number the followin 


& causes for th, 
Which they most fre oe 


ights fails 5 
quently occur, : HERS 9 light, 


in the order in 


Bulb Burned Out 


Wiring Faulty Socket 
Number the followin 
y : f "mB causes for the donie i 

der in which they most Brome ee es eee re: 


er i 
Points Sonne Plugs 





Wiring 





Corrected by No._———— 
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No. Name 
; Eee 


Chess s____ Score, 


SS, 
(No. Correct) 
MOTOR ASSEMBLY TOUR TEST 


“Answer the following. 


'j, Is the camshaft (timing) gear made of metal, rubber, fabric, or wood? Why? 
- ’ : ‘y 


9, Name four parts of the engine that are assemb 2 
4 upside down. embled to the cylinder block when it is 


3, What are the chief purposes of giving the engine a running (block) test? Giv 
two answers. ; 


4, Name two moving engine parts that are automatically inspected? 


5. Give four ways in which the Ford and Mercury engines are alike besides having 
_ Similar parts. 






CAR ASSEMBLY TOUR TEST 


At what three points along the assembly line were hoists used? 






ne four parts of the chassis that are assembled to the frame when it is upside 






(Indicate with numbers. ) 


rder are the following put into the car? : 
Gasoline 


Water Anti-rust Liquid 














lowing body colors eae ay Green 
Maroon 








ke Gray 





i fet? 
y cars differ besides in name, 912°, and horsepowe 





Corrected by No- 





AUTOMECHANICS HE Ts 






“ot 
GQ Cor ect 


Answer the following. 


Wi fol lowin arts assembled to the cylinder block? (Inas 
& P 
In what order are the 


1 
with numbers.) 


Vi 
Connecting Rods Crankshaft Flywheel alves : 


2. Ni four parts of the engine that are assembled to the cylinder block when it i, 
. Name fo 


setting on its rear end. 


3, Name two rotating engine parts that are balanced. 


4, Name two moving non-rotating engine parts that are weighed and assembled in sets, 


5. How do the Ford and Mercury engines differ besides in horsepower, size, and having 
Similar parts? Give four answers. 





CAR ASSEMBLY TOUR TEST 











What part of the car starts the final assembly? Why? 


- In what order a h . , 
cash aera.) re the following parts attached to the unfinished cars? (Indicate 


Bumpers 








Steering Gear Radiator es 


owing types of cars that wer 
Coupe 
Club Coupe 


e being assembled. 
Convertible Coupe 
Convertible Fordor 


de luxe . 
; Car differ from a Standard one GinenROtmn aneware. 


Corrected by; No} me 
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No. 


—_—_____ Name 


a 
Class Store 


Pee eet 
COMPLETION TEST (No. Correct 


fill in the spaces with the proper words. 





j, Gugnot built the first s car. 
9, Morrison built the first e 


eee car. 
3, Benz's car had o Cinder. 
4, Duryea's car had f wheels. 


5, Ford Motor Company has built over + - million cars. 


§, An automobile without a body is called ac 




















7, The two most important chassis units are r gZ and 
2) 
8, The most popular types of bodies are t fy at , and c 
9, Standard body equipment includes w w , a 5 
a t , and s . 
10. De luxe equipment includes two .s v Gil OS 
ll. Body accessories include r and s a 
_ 12. Chassis accessories include h 2nd) ae. 


18. Body windows open v 
U4. Body colors are b 


> 


b , and b . 

1. Materials used for glass are s 2 Ol ee 

The center of a piece of safety glass isc == & 
the distance between the front wheels is called the t Ss 


The distance between the left wheels is called the woo SS 


1g and s a make a car ride 
? 














transmits the driving thrust of the rear wheels to 
@ Springs are t 3 
eels are set b . 
causes a car to straighten out after a turn. 
1 joins the right wheel and steering gear. 
: 2 db 
r depends chiefly on the d_____. an : 
| brakes. 
uper safety h and m 
re internal ¢ four s type- 
an’ 
: BR are moving parts of the engine. 
a stroke. 


it is on the i OF Ie 























AUTOMECHAN ICS rian 





COMPLETION TEST (CONTINUED) 


heaviest parts of the engine are f 





30. The three 


; b . 
0. ee 
s of the fuel system are t » £ 7 ——___, ang 


31, The chief part 





g by : r and s £ operate on the same principle. 
32. The carbureto 
The water in the cooling system is heated inthe e a 


- x ’ 
Radiator anti-freeze solutions are & and Vemmese el ae 











The chief cause of wear in an engine is f , 
The cylinders and pistons of a Ford V-8 are oiled by a s 2 
87. A Ford V-8 has one o pump and two w pumps. 
38, The transmission is used for p F and eee ae 
89. The purpose of the clutch is for g 5 2 
40. The d permits the rear wheels to revolve at different speeds. 
Electrical pressure is called v . 
The electrical system is energized withd ————CSC rents electricity. 
Less voltage causes less On. to flow. 





‘A piece of steel which attracts another piece of steel is called am 


© strongest parts of a magnet are its p 












pole a . 


ee ——————— 


ve plates are b 


otro! e i 
yte isas acid solution. 


1 e 

















changes chemical energy into electrical energy. 
the generator is to charge the b 
of the two 









~brush type of Ford V-8 generator is changed 


netism 











of the starter produce its mas 
&® Ford V-8 are ichenhuans 


and p Lights: 


and the g 
stroke. 


t , and Lo 


Corrected by No- 


Pts AUTOMECHANTICS 


Class Score 


ee 
(No. Correct) 
COMPLETION TE§T 
pil in the spaces with the proper words. 


}, Benz puilt the first ee ot ees 
9, Duryea built the first A gasoline car, 

5. Cugnot's car had t shee, 

4, Ford's first car had chee eT, 0 cylinders. 

5. Approximately e million Ford cars are registered in the U. Ss. 


§, The two major parts of an automobile are b and ec 





1, The two least important chassis units are c and e 





8. The most popular upholstering materials are m and b c 
| 9, Standard body equipment includes s v c i 
j 0 g , and f 3 . 
10, De luxe equipment includes two w w and ac . 
: ll. Body accessories include s als and e 
2. Chassis accessories include r 1 and o ee 


| 18. Body windows open h 0 















1. Body colors are b 5 & Py Deere ig ATG Me ae 


| 15. Materials used for glass are s g 38 2 : 





Atl Ce 9 
Bike mixture is between the glass and the acetate. 





The distance between the rear wheels is called the + <ha 
; The distance between the right wheels is called the w Se 
brace the axles. 

a control the spring movement. 

ce between the springs is called the s° 6 


+ wheels are 
joins both front wheels. 


= causes tire wear. 
or % 
miles per hour per second. 


d decelerate a car t 


and four wheel s brakes. 


s two-wheel e 
type or straight (in line). 

Z 3 * 

a : are rotating parts of the engine. 

te troke. 

5 @il a the piston is on gaa © es ea 
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4 
COMPLETION TEST (CONTINUED ) 
b and c 
The e P ee ’ ee 
or 5 

— are non-moving parts of the engine. 

h 

9 

31. Air and fuel are mixed in the ¢ 


; eo 7 
32, The exhaust gas contains deadly c sieeve Aunty 








33. Heat inside the engine is caused by © 7 =—___________, and 
c 
34, The heated water in the engine becomes cooler in the pret aay  aEe 
35. Friction is an advantage at the b (yw BH CC“‘(CzC#éomnd a 
36. Oil becomes thinner when h  ———s—Cand thicker when c . 
37. AFord V-8 has f ———CCSC«é SS. 
38. The transmission is used for s and r ‘ 
39. The purpose of the clutch is for s s ; 
- 40, ‘The Ford V-8 has a t -q floating rear axle. 
é 41. Electrical current is called a 5 
More pressure causes more o to flow. 
Direct current is ac current. 
. The power in a magnet is called m : 
+ There are two kinds of magnets, p and e 
The poles are named n LSS 


. 
——— ey 


- The north poles r 


Unlike poles a 5 
2a ee 


The chemical reaction within a battery is between the p 


: plates are g . 


positive plates are made of 1 P 


————— 


aC 
are placed between the plates. 





changes mechanical energy into electrical energy. 
one type of Ford V-8 generator is changed by shifting the 


Ting system is of the s 


) Wire and [Sao Seren eens type: 
of the starter are the a 


pO Sar 


oe beam j ivi 
eS 4s for fast driving, and the plait s ee 


inside the cylinder is ignited by as" 

he h = and + ne 
“no ase: 2 oer 
mcreased to a high voltage by the ¢ 


Corrected by No. ————_ 
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1 
TRUE-FALSE TEST 
No OS 
eae 
Class Pluses 
Minuses 
true, change the sign to plus. Total 
a. 


15 automobile is about 170 years old. 

ttomobiles were powered with steam engines. 

-, Fo built one of the first Gasoline cars in t¢ j : 

The first sale of an American gasoline car was eee ee Be Bris 
There were approximately 200 automobile manufactures in 1903.” Bo. 

The Ford Motor Company was organized in 1903. 

There have been over 1500 makes of American cars. 

Today there are about 20 American makes of cars besides Ford and Lincoln cars 
The Ford Motor Company has built over 26 million cars. ‘ 
The automobile is made up of two major parts, body and chassis. 


Most cars are constructed on the same principles, 

Most cars are alike in certain respects and yet they differ. 
-) There are 12 body types for Ford cars. 

_(-) There are four types of body upholstering. 

(-) Bodies have three-way ventilation. 


4 
br 
: 
J 


(-) There are five chief materials used in making glass. 
(-) The most important part of the running gear is the frame. 


2 


The front wheels are not parallel with the rear wheels or with each oeaere on 
The front wheels are closer together at the bottom to place the front weig 
the large inner wheel bearings. : , ania 
(-) The front wheels are closer together at the ae to eee. ea wear to a mini 
mum and to counteract high speed wheel spread called toe-out). & olauete 
(-) The Spindles are castered to make turning easier and to keep the whee 
ee ey Line. i he braki 
(-) The most important sets of automobile controls are the steering and the ng 
systems 
i hand) brakes. 
(- Ford cars have mechanically operated, two wheel TGS a 
{- Ford cars have hydraulic operated four wheel service \1t0 


) 
>) 


( 
( 
( 
e The Ford V-8 steering system has a gear ratio of 18.2 to l. 
( 
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TRUE-FALSE TEST 








i Combustion and explosion are not the same. 
.) The four strokes in reverse order are: exhaust, power, compr i 
mpress ; 
(-) During none of the four strokes are both walves "open : pap Ect, 
(- During two of the four strokes both valves are closed. 
(- During two of the four strokes one valve is open. 
(- During the exhaust and compression strokes the piston is coming u 
(-) During the power and intake strokes the piston is going down ee 
(-) The Ford V-8 is equipped with a fuel pump. i 
fz The fuel pump is not operated by hand. 
-) Water in gasoline causes more trouble in th i 
in ¢ e winter than in t umm: 
(-) The principle of the carburetor and the mouth sprayer is the = a 
(-) One tablespoonful of gasoline requires about 55 gallons of ai roe 
fore it is burned. ats gS 182 Bo 
(-) Carb f 
-) Carbon monoxide gas is poisonous when inhaled i 
(-) Combustion, compression, and fricti oF cea, Sa eee 
Sa u 5 on are the sources of heat i i 
e chief purposes of the i on a 
; Pp cooling system are to prevent i : 
i and seizing of the moving parts prevent scoring of the cylinders 
-) The water in the radiator fl 4 
ows into th i ‘ 
(-) The water in the engine flows into t raaiese ane tirgs 2 ee hon 
(-) the i : into the radiator at the top t ; 
cooling system requires less attention in summ Pang) SOghOelo 
(= Parking in the winter is the chief reason for aa ot ee ee 
ing system. ing an anti-freeze in the cool 
(-) Alcohol is not n . 
ecessa when j . : 
(-) Ten quarts of a ee ee oe 8 ; 
; alcohol in the Ford V- i ip ays 
is in Detroit. P 8 cooling system is sufficient for winters 
power due to fricti i : 
(-) The brakes SOS a eee Gio 
and clutch a * a 
(- Approximately one pint ae ee ae ee 
(-) eae of a car. gallon of fuel is used in overcoming the running 
(-) odern cars have forced circulati ‘| 
(- ee oil of the wrong grade is acne ae Metuegeer ca 
s ; a q ; 
(L) me crankshaft in the Ford V-8 engine a8 poor 0108 Chemie ieee. 
ransmission of a i is drilled for lubricati 
Sr cam fe wh ion. 
(-) - purpose of the transmissi Ro ee 
-) Most cars have f ion is to reverse th 
(-) Modern cars pens aes transmissions. yaa 
. Ford V-8 cars have ‘ ee oF ee 
-) The clutch i ynchronized shift an 
(~) Modern Sires cee ame the fan. ieee > SOE: 
(3) Most cars have single | a of the dry dise type. 
(- The clutch is located i. i eee 
-) Th a in front ; 
(- The clutch is used for an of the transmission. 
ms e clutch can disconne t ing gears. 
a When the clutch pedal ec .0r connect the engine wit 
(- Di seneseencnt Bae Us| injthe) “amt isoas aie ith the transmission. 
iG A 3/4 floating rear pemuren Occurs when the ped he clutch disc is not clamped. 
-) The differentia xle carries none pedal is in the "in" position. 
at 1 allows th of the rear wei £t 
(-) en making a right ty © left rear tire to weight onyche Ge aaa 
tte the right wheel ee wear more than the right rear ti 


=> 
t 
~~ 



















AUTOMECHANTCS 


TRUE-FALSE TEST iS 
N 
Cees ee Nene 
Clas 
pee | Pluses 
Minuses 
true, change the sign to plus. Total 


© stop t 
wer brake control should be used when aa car onl 


ing distance of a car is the maximm distance in which the car should 
Ould be 


ing distance increases with the Speed. 
ance required to stop a car varies 


y in an emergency. 


ng through it. 


wire Wé 
) Awire need not be hollow for an electric current to flow through it. 


Jectric pressure causes the current to flow. 
urrent electricity must be direct or alternating. 
Electric current is measured in amperes. 

Electric pressure is measured in volts. 

|) Voltage causes the current to flow. 

 (-) Electricity, unlike magnetism, can be felt. 

‘Direct current, not unlike alternating current, can be produced mechanically. 
Both kinds of current cannot be produced chemically. 

Magnets will not attract gold, zinc, silver, or lead. 

Magnets will attract nickel, steel, cobalt, and iron. 

The poles of a magnet are near the ends. 

) The center of a magnet is weaker than the poles. 

) When a magnet is broken in two pieces, each piece has two poles. 

5 Electromagnets and permanent magnets are not made of the same metal. 

) 






) 

) 

P () 
=) 








(-) The poles of a magnet are not called positive and negative or plus and minus. 
(-) A magnetized needle is a permanent magnet, while a magnetized pin is a temporary 
( 


magnet. 


s of wire. 





There are two types . d 
of batteries, wet and dry. i. i 
Charging & storage battery does not mean storing pe tre 
fach coll of a storage battery produces approximately two soe es ents 
torage batte £ be charged with both kinds of curr cates 
ry canno e g n the battery from the p 


( 
( 
fe 

( 

( 


2 & en charging a battery the current must go throug 
(-) ty the negative post. 

( © chemical changes between plates and solution pro 
Se ttors do not insulate the plates. 

ee battery plates are brown and gray- 

: ford battery has 51 plates. 

ord battery has three more plates than separators. 








duce electric ity. 





AUTOMECHANICS 





TRUE-FALSE TEST 


i ositive plates. 
has twice as many separators as p °F 
nae ae has three more negative plates than positive plates. 


( 


-) 

= 
-) The brown plates are fewer in number than the gray 

=) 

=) 


The negative plates are gray. PRanen tem with pow 
A Baits foereed Ford V-8 battery would supply Se, eo: ae “ae 
32 hours, providing no other electrical equipmen z ¢ theletarcinen cert 
-) The most important branch of the electrical system is no &, lighting, 
harging system. k : 
i (- mie ourecce we the starting syecen a to en na and not to start it. 
K e not connected directly to engin zi . 
i FR ee leet ens are not grounded in the same manner; that is, some do not 
itive ground. : ‘ 
= [ees ero reed battery would operas inher ee ad for 4 minutes. 
= wiring is not the same size as the other . 
) eee system of a car receives electricity from two am? 
-) The battery supplies electricity when the generator is stopped. 
-) The maximum charging rate of a generator is 18 amperes. Fs 
i (-) The generator charging rate should be about the same for summer nigh riving as 
1 for winter day driving. 
The chief oe of Fc generator is to charge the battery. : . 
The ammeter measures the charging current of the generator and the discharging 
current of the battery. 
The generator cutout is quiet when open. 5 
The cutout prevents discharge of the battery when the engine is stopped. 
The regulator prevents the generator from overcharging the battery. : 
The generator charging rate may be altered by shifting one of the brushes on it. 
All Ford cars are equipped with not less than four electric lights. 
Only three lights are necessary for night driving. : 
When lights are connected in parallel, the burning out of one bulb has little 
effect on the others. 
Instrument and pillar lamp bulbs are of the same candle power. 
Headlights and parking lights are of different brilliancy. 
Single filament bulbs are Single contact. 
Double filament bulbs have double contacts. 
Double filament bulbs provide a high and low Speed driving beam. 
Headlight reflectors increase the intensity of the lights. 
The ignition system is the most important branch of the electrical system. 
Modern cars have battery ignition. 


The principal parts of the ignition system are the distributor and coil, battery, 
Spark plugs, and breaker points. 


( 











2 

ee ee ati em a es — 
bt fh 0 

a NN Ne a ee ee 


C000 tf Ong 


ee ie 


The coil increases the low voltage battery current to a high voltage current. ’ 
-) The distributor delivers the high voltage coil current to the spark plugs at the 
proper time. 


The spark plugs supply the ga 
The spark occurs at the finis 
The spark occurs at the start 


The spark occurs between the second and third strokes. 
The spark occurs between the c 


The ‘spare eee, ae ompression and power strokes. 
urs at the finish of the st i i roke. 
The spameirouranee By Ghee, roke following the intake stro 


f the stroke i ‘troke. 
The spark control of a Ford V-8 is autouaeic aint ne ee 4 


I 


Pp for the high voltage current to jump. 
h of the first upward stroke. 
of the second downward stroke. 


Cc a ec a tc ce 
i 
NN Ne NN ee a 





Corrected 









No} ee Name 








Class = —_ Seay 


SS 
(No. Correct) 





iswers (one or More) to the following questions 


ine car? 

Duryea 
y Morrison 

Controls 


Power Plant 


h ch is the most important part of the running gear? 


* Radius Rods 








Springs Torque Tube 
How are the front wheels set? 
Camber Horizontal Parallel Toe-out 
. Which engine parts rotate? 
Connecting Rods Engine Pan Pistons 
a 
t ‘6. During which stroke are both valves closed? 
| : Compression Intake 
bi 
sr 
_ 1. Where in the fuel system is gasoline found? 
A Air Cleaner Fuel Line Pump 
plier 
ae 
ee Where in the cooling system is water found? 
“ 
F i Fins 
Engine Jackets Fan Belt HER ENo 
‘9. Where in the lubricating system is oil found? 
Cylinder Heads Pump 






i 
gO Tn which gear shift position has the car the most power? 


Reverse 








\ 
pe 


t 











2 AUTOMECHANICS 


MULTIPLE CHOICE TEST 


11. Which should be operated when shifting gears? 


Accelerator Clutch Pedal 


12. Which permits the wheels to rotate at different speeds? 


Axle Shaft Engine Steering System 


13. Which are invisible? 


Electricity Gasoline Magnetism 


14. Which has both a pressure and a current? P 


Electricity Gravity 


15. Which battery is rechargeable? aM 





Dry Wet 


16. Which produce electricity for the electrical system? 


Ameter Cigar Lighter - Generator Ignition Radio 


17. Which are in use when starting an engine? 


Ammeter Battery Generator 








18. Which are required by law? 


Headlights License Light 


19. Which are the high voltage parts of the electrical system? — 


Ammeter Breaker Points Co 
ete : ndenser Fuel Gay; 
Ignition Coil 041 Gauge Radiator Cap Starter 
4 5 a 


Upon which does the Safety of the car chiefly depe: 
Braking System 


20. 


Horn 






AUTOMECHANTCS 
MULTIPLE CHOICE TEST 


No. ieee Name 


Class 


built a gasoline car? 


: Cugnot Ford 


, Which is a major part of a car? 


Chassis Equipment 


3. Which is the most important part of the running gear? 


Frame Shock Absorbers Tires 


4, How are the front wheels set? 


Caster Off-set Toe-in 


5. Which engine parts rotate? 


Cylinders Valve Push Rods 


6. During which stroke are both valves closed? 


Exhaust Power 


7. Where in the fuel system is gasoline found? 


Carburetor Fuel Gauge 


8. Where in the cooling system is water found? 


Fan Pumps 


9. Where in the lubricating system is oil found? 


Engine Pan Gave 


io. Tn which gear shift position has the car the more power? 


ae High 


ee 







——_______ Score 
[SS 

(No. Correct) 
correct answers (one or more) to the following questions 


Roper 


Running Gear 


Wheels 


Vertical 


Valves 


Fuel Tank 


Thermostats 


——— 





AUTOMECHANTCS 





MULTIPLE CHOICE TEST 





11. Which should be operated when shifting gears? 


Brake Pedal Gear Shift Lever 


12. Which permits the wheels to rotate at different speeds? 


Clutch Differential Transmission 


13. Which are invisible? $ 


Gas Gravity Water 


14, Which has both a pressure and a current? ! 


Magnetism Water 


15. Which battery is rechargeable? { 







Dry Storage 4 


16. Which produce electricity for the electrical system? 


Battery Cut-out Horn Lights Starter 


17. Which are in use when starting an engine? 


Clutch Ignition Starter 


18. Which are required by law? 


Instrument Lights Parking Lights 





19. Which are the high voltage parts of the electrical | 





Battery Cigar Lighter 
Lights Radio 






Cut-out 
Spark Plug 
20. Upon which does the safety of the car chi 





Driver 





AUTOMECHANICS 


1 


NO eee N erie 
paren eS 


Class 


—_— _ Score 


= 
(No. Corre 
¢ et 
MATHEMATICS TEST | 


compute the following problems. (Show work.) 


1, How many times per second must each cyli A 
revolutions per minute? ylinder fire when the engine speed is 3600 





9, What is the horsepower and r pm of the engin 
A : t i 
norsepower is 40 and the r pm is 1900 aac set ueeuce soe Eh oe 


3. How man; ; revo luti i ; ; c homer tee 
cei y jons will a 6.00 inch tire make per mile if it is ona 16 inch 


4, If it requires nine gallons of air to vaporize one teaspoonful of gasoline, how 
much air is required to vaporize one quart of gasoline (64 teaspoonsful equal 


one-half pint)? 


nd when the rear axle ratio 


ve shaft make per seco. 
blem three? 


and tire and wheel size as in pro 


on 


How many revolutions will the dri 
is 3.5 to 1, car speed 60 m ph, 


EXCHANGE TEST 


What is the chief cause for failure and exchanging each of the following parts? 


l. Clutch disc 


2. Carburetor 


3 
+ Shock Absorber 


4. Generator 


Corrected by No. 


5 F 
+ Distributor 














AUTOMECHANICS 





No -—-... Name 





Chegj Se 
(No. Correct) 


MATHEMATICS TEST 


Compute the following problems. (Show work.) 


1. 


How much more does the piston travel downward during the first half of the piston 
stroke than during the second half when the piston stroke is 6 inches, the con- 
necting rod length is 5 inches, and the cylinder bore is 4 inches? 


Which four cylinders could be disconnected in order to make a Ford V-8 engine run 
evenly on four cylinders? Firing order is 1-5-4-8-6-3-7-2. 


. How many revolutions will the engine make per mile in high gear if the rear axle 


ratio is 4 to 1, and the tire is 6.00 x 16 inches (wheel size)? 


- What is the piston speed in feet per second when the engine speed is 3600 r pn, 


and the stroke is 6 inches? 


- What is the inside rear wheel speed when turning a curve if the engine speed is 


1750 r pm, the transmission is in high gear, the rear axle ratio is 3.5 to 1, 


‘and the outside wheel speed is 519 r p m? 


EXCHANGE TEST 


What is the chief cause for failure and exchanging each of the following parts? 


‘ils 


- Fuel Pump ; 


Clutch Pressure Plate 





+ Water Pump 


- Brake As sembly 


- Engine Assembly 





No ._—___——— 


AUTOMECHANTCS 





Ts 
uF PROGRESS TEST 


: f the followin A 
Answer one © & Groups of questions on the 
Opposit : 
sheet © side of this 


GROUP A 
1, Name ten chief parts of a car that are under the body. 
9, What attention do the brakes require? 
3, What attention does the engine require? 
4, What carburetor controls are operated. by the driver? 
5, Wat attention does the cooling system require? 
§, What attention does the lubricating system require? 
7, What are the two purposes of the clutch? 
8. What are the purposes of the transmission? 
9, Name ten electrical devices.on an automobile. 
10, What attention do the axles require? 
ll, What is the purpose of the storage battery? 
12. Name the part that charges the battery. 

GROUP B 
1, What parts under the body require attention? 
_ 2% Name ten moving parts of an engine. 
3. How Many wheels have brakes? 
£. What attention does the carburetor require? 
5. Name eight liquids used in automobiles. 
8. How does the rear axle differ from the front axle? 
" Whet attention does the clutch require? 
8. That attention does the transmission require? 


ire? 
9. What attention does the storage battery neqaae 


sre? 
10, What attention does the ignition system require? 


5 ine. 
1), Name four ways of starting an automobile engin 


] é 
What attention do the tires require? 


P 
SP Tate 
a 








PROGRESS TEST AUTOMECHANICS 


Group. No. 


(A or B) 


Corrected by No. Class Score 
——_————. <<. a — 
(No. Right) 





ie 








AUTOMECHANTCS 


1 


No. Ses Nene 


Class. 


a 


——_ Score 








(No. Right) 
Traffic Ordinance Test 


Sa en an 
ene ea 
st true, change the Sign to plus. 


ae in Detroit are: in all i ; ; 
i 25. eys 15, business districts 25, and passing 







| Amber d flashing lights. 
: = B red light with a flashing red arrow means the samé as a req flashing light 
i re) Crossing a railroad tract without Stopping is lawful, except when the sai 
ing light is in operation. = 
(-) It is lawful to drive on the left side of the street 
sections, or when not passing. 

_ (-) When a driver is turning into the movin 
i" the right-of-way. 
(-) At the sound of a siren or bell on an a 
_ curb and drive slowly. 

(-) It is unlawful to follow a fire or police department vehicle or ambulance closer 

than 500 feet. 
(-) Traffic on non-stop streets with car lines has the right-of-way over traffic on 
non-stop streets without car lines. 

) Funeral prossessions need not stop for railroad red flashing lights or red lights. 
) It is unlawful to leave the curb without Signalling. 
) Driving to the left of the center lane is unlawful. 
) Straddling of lane markings is lawful except when it interferes ‘vith traffic. 
Tt is unlawful to overtake and pass a road hog on the right. 
) 
) 
) 


» except at crossings, inter- 


g traffic from the curb, he doos not have 


e 
l(c 
( 


( 
( 


( 
a 
| 


Cutting in,toprevent a head-on collision after passing a car is unlawful. 
Passing a car on a curve is lawful except when the curve is a hill. ; 
~) Passing a street car on the left is lawful when traffic is blocked on the right. 
It is unlawful to pass a stopped automobile on the left except at an meen 
-) Driving through a gas station or private property to avoid a red light is lawful, 
Ae? unlawful to avoid a no turn sign. ee 
topping is necessary before turning on a red light. sae ee 
If two cars are abreast when making a turn, the car on the inside has the right 
(jee light 
\=) Stopping is unnecessary when turning right on a green light. ae 
( Turning left onto a one-way street on a red light is eg Neo op on 
(-) Lert tums are lawful from the street car tracks except at tr 

a street car is approaching. . eeesicya at 
(-) Crossing a sidewalk without stopping is lawful when entering a gas & 
( 
( 


(~) 
(-) 





) 
-) 


) ao when leaving. ae 
7) Driving along a sidewalk is unlawful except when ; 
ie) Blocking cross traffic is unlawful except at intersections con 
fs Sipnal lights. ‘i 
i, (-) It is unlawful to cross a stop street without stopping exce 
( traffic near. seht-of 
i 4 blind person with a seeing eye dog has the rig ae ; 
=) Tt is lawful to drive through an unoccupisd fe car stop is the same as im 
~)' Speed limit when passing a stopped street car 4 
alleys. - 
Backing more than 60 feet is unlawful except when 


is i le. 
the street is impassab s 
trolled by traffic 


pt when there is no 





-way and drivers must stop. 


— 


re, 








the street is blocked. 


Grade 
A B Cc D 


‘ 
af, 


pproaching vehicle, drive to the right-hand © 











' 2 AUTOMECHANICS HF 1g 
Traffic Ordinance Test 


Group A 


) It is unlawful to drive or back a car over 3 curb. 
driving is unlawful except in the case of-a minor. 

ie eee passenger shall have an arm around each other when the car is in 
motion, except to give the driver more room when three sit in the seat, 
~) PA? Ga the outside of a car is unlawful except where a person's occupation 

) 

) 

) 

) 





ie gaan to drive with stickers on the windshield or windows. 

Reckless driving is more serious than drunk driving, according to the penalty. 
Maximum penalty for drunk driving is $500.00 fine and a jail term of 90 days, 
Parking at the east curb is unlawful on a winter afternoon when the sun shines 
on the left side of the car. 

Parking in front of a business driveway is lawful after closing hours. 

Parking between the sidewalk and curb is lawful in front of yourcown property. 
It is unlawful to park within 600 feet of a fire. 

It is unlawful to park within 30 feet of a flashing light or within 50 feet of a 
railroad track. 

It is lawful to park a car parallel with the curb when the right wheels are not 
more than 12 inches from the curb. 

It is lawful to park a car unlocked and unattended. 

Alley parking is lawful when there is no other place to park -- limit 5 minutes. 
Standing is permitted in no-parking areas. 

It is unlawful to park a car more than 48 continuous hours except if it is for 
sale or unable to run. 

Blinding headlights are lawful except when meeting another car. 

Parking without lights is lawful when the car is near a street light. 

The law requires four lights on a Ford car in use for night driving. 

It is unlawful to drive at night with only fog lights. 


Driving a car with defective brakes, steering system, bumpers, or windshield is 
unlawful. 


) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) It is unlawful to use a horn instead of a door bell. 
= It is unlawful to equip a car with a bell, siren, or whistle. 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 








Driving without a clear view of the rear in a mirror is unlawful except when the , 
car is so loaded as to prevent it, : 
It is lawful for a driver to conceal his identity, except to an officer or when 
involved in an accident. 

A minor is unable to obta 
parent or guardian. 

A student driver may not drive with passengers. 
Itis unlawful to drive wi 
Driving without a driver! 





in an instruction permit without being authorized by a 


thout the correct address on the license. 
: ‘8 license is unlawful, except by a tourist. 
© receipt of registration should be carried when driving. 
ee te a steep hill in gear with the clutch pedal "in" is coasting and is 


Si Li 6 4 
aes ng a driver by hand is not necessary when the stop light is in working 


When a police officert j ; : ; ‘s 
orders should be ie ca Gita conflict with the traffic ordinance, the officer * 


Tt is unlawful to ride 


GO RE Ls SF ke 
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No. 








Class. 





Driving Test 











If a pedestrian starts to cross the street at an intersection on the "Go" 
signal but the light fleshes "Stop" before he reaches the other side ‘does ~ 
he continue to have the right-of-way. over vehicles until he gets acrosaa 

It is proper for a car to be operated anywhere on a street or road just as 
long as the driver stays to the right of the middle of the street or road. NO 
Im making a right turn from one street into another should the turn be made 


from the “lane” nearest the right edge of the street? NO 
4, In approaching a “Stop” sign posted at a boulevard or through street a YES. ae 
driver may just slow up instead of actually stopping his car. NO . 3 
5. In passing a car going in the same direction is it safer to pass to the YES Br 
right? No 
: 6. A car about to be passed by another going in the same direction has the YES 
0 right to hog the road and keep the following car from passing ; No 
7. A car following another at 35 miles an hour should leave more space between YES 


the cars than when the rate of speed is 20 miles per hour. yo 
. 8. When. two cars approach an intersection at right angles at approximately the YES 





same time, the driver of the car on the right shall have the right-of-way. NO 
2. The driver of a vehicle having stopped at the entrance to a through street YES 
shall yield to other vehicles within the intersection or approaching it so NO 

{ closely as to constitute a hazard. 
10. The driver of a car within an intersection intending to turn left has the YES 





right-of-way over any other vehicle approaching from the opposite direction 

that is within the intersection or so close as to constitute a hazard. 
. car making a right turn on a "Go" signal has the right-of-way over the 
destrian crossing the street on the same "Go" signal. — 





road against traffic than on right side of road with traffic. 
en a street car begins to slow up drivers should "step on the gas" to 


in is coming. 
dacar be decelerated quickly when turning a slippery — 


have a tendency to swerve head-on into on-c 


ut when driving? oh 


f AUTOMECHANICS ETE 
| Driving Test 

Group A 
ae the number in front of the statement which you think is the best choice, 


| : 
1. If the car starts to skid on wet or icy pavement the best thing to do is to: 
. 1. Throw out the clutch and apply the brakes sharply. 
2. Apply the brakes carefully, leaving the clutch in. 
3. Shift into second gear and apply the brakes carefully. 
2. When approaching an intersection without signals or signs and where the view is 
| unobstructed, the best thing to do is to: 
: 1. Slow down to see if it is safe to proceed. 
2. Increase speed of car and hurry across. 
3. Come to a stop before proceeding. 
3. It is better to put the best tires on: 
: 1. The rear wheels. 
1 2. The front wheels. 
| 3. The right front and rear. 
| 4. In going down a hill the thing to do is to: 
I 1. Hope no emergency will arise. 
| 2. Throw out clutch and coast. 
! 3. Apply brakes carefully to keep car under control. 
: 5. On a four-lane highway slow vehicles should keep: 
1. On one of the center lanes. 
2. On the extreme right lane. 
3. On part of two lanes. 
i 6. When a car approaches from the rear to pass you should: 
1. Speed up and keep in front of car in rear. 
2. Pull over to right and allow car to pass. 
5. Pull over to left and allow car to pass. 
7. Having injured someone in an accident you should first: 
j 1. Hurry away from accident. 
. 2. Call the police. 
| 5. Take victim to hospital or physician. 
When pedestrian is crossing street, driver should: 
1. Proceed as though street were clear. 
2. Allow pedestrian to cross before proceeding. 
3. Attempt to bluff pedestrian back to curb. 
9. In deciding to make a right turn it is better to: 

1. Get into lane on your right. 

2. Get into lane on your left. 
] 5. Pay no attention to your position. 
Pedestrian in crossing street will find it safer: 
1. Crossing wherever he wants to in middle of block. 
2. Crossing at intersection against signal. 
5. Crossing at intersection on "go" signal. 


ll. = ere from a lower gear to a higher, one of the following statements is 
rrect: 
ee Push down the elutch pedal, stop feeding gas; let the clutch pedal up again. 
- After pushing down the clutch pedal, feed gas, shift gears, then stop feeding 
Eas as you let the clutch pedal up. 
3. Stop feeding gas, push down the clutch pedal, shift gears, let the clutch , 
ae. pedal up, then feed the Bas. es 
e In goi: i i 
ie ee ae hill behind another car where there is any question of vis 
1. Speed up ana pass the car. 
2. Stay in line. 


Keep in middle of road as if to pass. 


@ 
° 
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KNOWLEDGE TESTS 










SIMILAR-DISSIMILAR TEST 





ach of the following as alike (A), or unlike (U). 


‘Examples: Potatoes - Spuds 
. Airplane - Train 





a. Tread - Width 

b. Electrolyte - Acid 

c. Camber - Bowlegged 

d. Carbon Monoxide - C 0 

e. Fuel - Gasoline 

f. Oil - Lubricant 

g. Driving Gear - Ring Gear 
h. Spray Jet - Nozzle 

i. Engine Pan - Oil Pan 

j- Camshaft Gear - Timing Gear 
k. Starter - Starting Motor 


( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
1. Light - Bulb 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 















m. Wheelbase - Length 
n. Piston Pin - Wrist Pin 
o. Magnetism - Magnets 

p- Stop Light - Tail Light 
q. Valve Lifter - Push Rod 
r. Toe-in - Pigeon-toed 

s. Chassis - Frame 

+. Sulphuric Acid - HpS04 
u. Amperes - Current 
v. Engine - Motor 

Lead Peroxide - Pb09 
















NON-ESSENTIAL PARTS TEST 


a line through the following parts that a car can run without } 





Ammeter 

: Clutch 
Fenders Frame 

2: Horne 
Radiator 
Starter sre 















AUTOMECHANICS 





MENTAL ARITHMETIC PROBLEMS TEST Score. =e, ae 
(No. Correct) 
(Compute the following problems mentally and write the answers on the lines.) 


Gasoline was bought for 16¢ a gallon and sold for 5¢ a quart. 
How much profit was made on 10 gallons? 2 ae oy 
b. Oil was bought fro 40¢ a gallon and sold for 6¢ a pint. 
How much profit was made on 3 gallons? 
ce. Two gallons of alcohol were bought at 5¢ a half-pint and three gallons 
at two pints for 15¢. How much was paid for the five gallons? 2 a 
d. First grade gasoline is 18¢ a gallon. ’ 
Average gasoline mileage cost is one cent per mile. 
Third grade gasoline is 3¢ a quart. 
How many more miles per gallon can a car be driven if first grade 


Ge 


gasoline is used instead of third grade? ; 
e. What is the total profit of problems a, b, and c? : 
MENTAL VERBAL SKILL TEST Score 





(No. Correct 
(Arrange mentally the words of each line to form complete sentences, then draw a 
line through the one unnecessary word.) 


Example: automobile walks- runs the 


- fuel automobile explodes is gasoline 

- chassis the body supports head the 

+ heads steel of cylinder made aluminum are 

power the power during engines compression develop stroke 

- water more or gasoline car important is oil than 

+ carbon is exhaust inhale gas which poison contains monoxide deadly 


He2Baa00p 


ANALOGIES TEST Score 





i No. Correct 
(Draw a line through the correct answer, one of the last four words of Ne line.) ! 











Example: Thunder - lightning :: light - window - feather - eum - moon 
.c : 
bt eee ee cars :: Benz - benzol - Germany - gasoline cars - benzine 
ogee. Gees is 8 skeleton - bones - corpse - eel - skull 
Al, Giheatiennco ____'? Magnetism - electricity - magnets - shooks - invisible 
A cae teen Springs:: cushions - seats - body ~ passengers - softness — : 
R, GiCoEN® CEM o ae tt cylinder bore - piston stroke - drill - block - hole 
elie - anes - driver 88 accelerator - tank - fas - carburetor - thro le 
h. Intake stroke - o i oxygen - torch - lungs - fish - water 
i. Piston - conn ree +? power stroke - horse - four - two - three 
fo Wa o ofsinae rod +: flywheel - crankshaft - camshaft - clutel 
kiyRuel -lengine :: piston rings - eight - twelve - sixtee 
fl GENTS saat: : food - waste - chew - human - eat 
m. Oil - Oaliaion ++ 011 - roads - engine - wells - hing 
n. Lead - battery ae Meee - battery - drink - overheat 
0. Clutch - transmissi Se mhoegmum a lent) = velvess i flymoen 
s ts . mn S 
DapSiiv eres oes ion *t wheels - tires - hubs - drums - axles 





fe} 


foodie oe +: paint - gun - brush - bod: 
fuel. cokes ?: starter - tur - crank - 
+ ammeter - volts - amperes 










in} 
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No. 








Class 


KNOWLEDGE TESTS 










SIMILAR-DISSIMILAR TEST 


ch of the following as alike (A), or unlike (U). 








Potatoes - Spuds 
Airplane - Train 


ab 


ee ee ea Eee few 


a. Wheelbase - Length 

b. Grease - Lubricant 

¢. Piston Pin - Wrist Pin 
d. Valve Lifter - Push Rod 
e. Toe-in - Pigeon-toed 

f. Amperes - Current 

g- Lead Peroxide - PbO 

h. Engine - Motor 

i. Sulphuric Acid - HjS0O4 
j- Chassis - Frame 

k. Stop Light - Tail Light 
1. Magnetism - Magnets 

m. Light - Bulb 

n. Starter - Starting Motor 
o. Camshaft Gear - Timing Gear 
p. Engine Pan - Oil Pan 

q. Spray Jet - Nozzle 

r. Driving Gear - Ring Gear 
s. Fuel - Gasoline 

+. Carbon Monoxide - C 0 

u. Camber - Bowlegged 

v. Electrolyte - Acid 

w. Tread - Width 


PRAY BQVAA AO OOO OO eee Oe oO  O OT oO oe “—~_—n 





NON-ESSENTIAL PARTS TEST Score. 


e through the following parts that a car can run without.) 






Air Cleaner 
Chassis 








MENTAL ARITHMETIC PROBLEMS TEST 


ei 


AUTOMECHANICS HET S 


Sere 
(No. Correct) 


(Compute the following problems mentally and write the answers on the lines.) 


(Arrange mentally 
line through the 


. Gasoline was bought for 12¢ a gallon and sold for 4¢ a quart. 


How much profit was made on six gallons? 


. Oil was bought for 60¢ a gallon and sold for 10¢ a pint. 
How much profit was made on two gallons? ; 
. Three gallons of alcohol were bought at 10¢ a pint and two gallons at 


two pints for 15¢. 


How much was paid for the five gallons? 


——_— 


First grade engine oil is $1.20 a gallon. 

Second grade engine oil is 10¢ a pint and should be changed every 2000 miles. 
Third grade engine oil is 10¢ a quart. ; 

How many more miles can a new car be driven between oil changes if 


first grade oil is used instead of third grade? 
e. What is the total profit of problems a, b, and c? 


Example : 


honmeop 


MENTAL VERBAL SKILL TEST 





Score 
(No. Correct) 


the words of each line to form complete sentences, then draw a 
one unnecessary word.) 


automobile -walks- runs the 


+ gasoline automobile fuel is burns 

+ body the frame the chassis supports 

- is steel the brass camshaft of made 

- exhaust develop the power engines stroke vower during 

+ water is oil than alcohol or gasoline important more 

- deadly poison which carbon exhaust breath contains is gas monoxide 


ANALOGIES TEST Score 


(No. Correct) 


(Draw a line through the correct answer, one of the last four words of each line.) 


Example: 


SOd OB BrP rue SR Honea DP 


. Air - engine 

. Valves - sixteen 
- Water - radiator 
- Lead - battery 


Silver - morrors 


- Cugnot - steam cars 

. Air - tires 

- Tread - wheelbase 

- Piston - connecting rod 
- O11 - friction 

- Fuel gauge - fuel 

- Frame - chassis 

- Steering wheel - driver 
+ Intake stroke - one 

+ Fuel - engine 

- Clutch - transmission 

- Fan belt - fan 


+ Shock absorbers - springs:: 


Thunder - lightning 


: light - window - feather - sun - moon 


? oxygen - torch - lungs - fish - water 

+: piston rings - eight - twelve - sixteen - twenty-four 
i: oil - roads - engine - wells - hinges 

: aluminum - light - valves - flywheel - cylinder heads 
? paint - gun - brush - body = wood 

: Benz - benzol - Germany - gasoline cars - benzine 

? magnetism - electricity - magnets - shocks - invisible 
t: cylinder bore - piston stroke - drill - block - hole 
:: flywheel - crankshaft - camshaft - clutch —- valves 
i: water - battery - drink - overheating - radiator 
+: ammeter - volts - amperes - charge - discharge 
+: skeleton - bones - corpse - eel — skull 

+ accelerator - tank - gas - carburetor — throttle 

+ power stroke - horse = four — two — three 

: food - waste - chew - human - eat 

B wheels - tires - hubs - drums - axles 
it Starter - turn ~ crank - battery - flywheel 


cushions - seats - body - passengers - sof 





AUTOMECHANICS 


following from memory. 


In which country (France, Germany, or United States) was the electric 
2? (b) The steam car? (c) The gasoline car? 


(bd) (c) 


are the tnree chief differences between the first Ford car and modern. Fo 


(d) (c) 


ich major part of a car is more important, the body or the chassis? Why? 


st two ways in which the Ford V-8 and the DeLuxe chassis are alike besides” 
, Similar parts. 


two differences between the DeLuxe and the Mercury chassis besides Pre , 
ength, weight, and strength. 


is the Ford body called a "safety” body? Give two answers. 


a) 


DeLuxe body equipment. 








AUTOMECHANICS 


GROUP A 





ll. Name four parts of a car that make it ride smoothly. 








12. What is the distance between the front and the rear wheel centers called? 


13. (a) How would a broken drag link affect the steering of the right wheel? 
(b) The left wheel? 


(a) 
(b) 


14. What does toe-in mean? 


15. How do the stopping brakes differ from the parking brakes? Give four answers. 








16. Which brakes will stop a Ford V-8 quicker, the hand-operated or the foot-oper- 
ated? Why? ; Hee, : 


17. When are the brakes considered defective? 


Which piston strokes occur when the piston is going down? 





AUTOMECHANICS 


No. 


> the following from memory. 


the three moving parts of the fuel system. 


is it dangerous to run an automobile engine in a closed garage? 


How does carbon monoxide differ from city gas? Give two answers. 


In what part of the engine is the water when it becomes heated? 


at are the three causes of heat in an engine? 








TEST 2 AUTOMECHANICS HFTS 
Group A 


ll. In which gear shift position has the car the most speed? Why? 


12. How many gears are in a Ford V-8 transmission? 


13. Why is the clutch located directly behind the engine? 


14, Why is the transmission located directly behind the clutch? 





15. What ‘is the chief purpose of the rear axle housing? 


16. Is it possible for one rear wheel to receive no power? Explain. 


17. How does electricity differ from water? Give four answers. 


18. How does a change in electrical voltage affect the amperes? 


19. How are electricity and magnetism alike? Give four answers. 











apt Ss AUTOMECHANICS 
f TEST 3 
grouP A Noe Name 
No. 
porrected y Class score 


(No. Right) 
newer the following from memory. 


1, that are the two chief reasons for using a sto-age battery in an automobile? 


a, Give four ways in which automobile storage batteries differ from each other 


3, Why is it dangerous to bring a battery near a flame? 


4, hat part of the electrical system would be affected the most if the generator fail- 
ed? How affected? 


5. When is the generator supplying the electrical system with electricity? 


8. hen the battery indicator pointer remains in the orange sector what does it in- 
dicate? 





1, Give four ways of starting an engine. 


‘ wWerse 
8. How are the starter and renerator alike? Give two ansme 


i) ee 


7 d why? 
9. Which terminal (post) of a Ford y-8 is grounded an Nf 


oe 


hts on? 


Mb When and why, mast a car in Detroit have its lig 









AUTOMECHANICS 


Group A 






11. Name the four most important lights om a Ford V-8. 


2 AN. = i 


12. When should the headlight upper beams be used when driving? 
15. What is the chief purpose of the ignition system? 


‘14, Name the four chief parts of the ignition system? 


* 


15. How would the ignition system be affected if the switch was mot in the "off" | 
position when the engine was not running? Give two answers. ' s r 


16. What is the bead of a tire? 







17, What are the plies of a tire? 


18. What is the tread of a tire? 


19. Why are better drivers 








What traffic ordinance 


ear ar 
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